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OBSERVATIONS Houssay and collaborators (1), Long and Lukens (2) 
and many others have left doubt the profound influence the 
pituitary and the suprarenal glands upon experimental diabetes and the me- 
tabolism carbohydrate, protein and fat. one thing, however, demonstrate 
this influence depancreatized animals and quite another prove that the same 
forces are operative diabetes mellitus man. Many facts strongly suggest that 
the findings experimental animals may have direct application human diabetes, 
but conclusive proof the existence truly “diabetogenic hormone’ lacking. 
That prior the onset their disease persons who acquire diabetes adult life 
are usually overweight and that hyperpituitarism the incidence glycosuria and 
diabetes high, are facts which suggest that dysfunctioning the pituitary gland 
may connected with the existence the diabetic state, but direct evidence sup- 
port this has not been brought forward. 

The achievement Young (3) producing permanent diabetes normal dogs 
the intraperitoneal injection for weeks crude extracts the anterior 
lobe the hypophysis has more than ever directed attention the possible 
this gland human diabetes. extracts may characterized diabeto- 
genic contrast those which merely cause transient hyperglycemia and glycosuria, 
usually immediate response. Young’s work has been confirmed Campbell and 
Best (4) and Dohan and Lukens (5). was found that the removal the pancreas 
from the experimental animal did not materially alter the severity the diabetic 
condition; examination the excised pancreas showed marked decrease absence 
insulin (4) and extensive degeneration the islet tissue (6). 

During the past few years have attempted demonstrate the blood 
urine diabetic patients some factor ‘diabetogenic,’ even simply contra- 
insular, nature. 1934 and 1935 tried without success show the injection 
intravenously blood serum urine from diabetic patients alteration the blood 
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sugar curve following the giving glucose intravenously rabbits. This lack 
success held whether the material from the diabetic patient was injected into the 
rabbit only once for many three times successive days prior the test day. 
Because this experience were greatly interested the report Wesselow 
and that the blood plasma some elderly diabetic patients, especially 
obese females, when injected into rabbits, diminished the hypoglycemic action 
insulin. Because the importance these findings have tried confirm them. 
realized that blood plasma complex fluid varied content and origin and that 
positive results would demand further work order identify the substance 
substances plasma responsible for effects observed. However, seemed justifiable 
preliminary studies use whole, untreated plasma did the English investigators. 


METHODS 


The procedure used was nearly possible that Wesselow and Griffiths 
except for minor variations which seemed desirable us. Rabbits weeks old 
were taken for the tests, using fresh animal for each plasma. The animals were 
chiefly white Australian breed although few were Dutch and hybrid Havana 
and Dutch. They were maintained diet Park and Pollard rabbit pellets.* 
Food was withheld for hours prior the giving the test dose insulin. 
the test day, hours before the injection insulin, cc. plasma from dia- 
betic patient was administered subcutaneously the rabbit (in the tests 
more, and the tests 9.0 cc. more, plasma were used). The 
plasma was obtained from heparinized blood drawn under sterile conditions. most 
instances the blood was obtained the morning before the patient had had insulin 
breakfast but instances was taken during the course ordinary day. The 
time day and the relationship food appeared have influence the results 
secured. patient was used who had received protamine zinc insulin less than 
hours previously. Three hours after the plasma had been injected into the rabbit, 
the animal was given intravenously 0.3 market (amorphous) insulin per kg. 
body weight (Eli Lilly Co. strength diluted times with sterile distilled 
water). The blood sugar the rabbit was determined cc. samples obtained 
from ear vein before and minute intervals minutes after the 
giving the insulin. The method Folin and Malmros (8) was used for the analyses. 

Control curves were obtained carrying out the procedure outlined above 
except that plasma was injected. Two control experiments were performed with 
each animal, one about one week before and another one week after the day the 
actual experiment, that any effect the variation weight the animals (un- 
avoidable young, rapidly growing rabbits) from week week could detected. 
Actually, the average weight the rabbits used was 1275 gm. for the first control 
curve, 1468 gm. for the test curve one week later and 1597 gm. for the second control 
curve one week after the test curve. Inspection figure shows any effect the 
variation weight have been negligible. 


RESULTS 


Since Wesselow and obtained the highest percentage positive 
results, i.e., diminution the hypoglycemic response insulin, when plasma from 
elderly obese diabetics was employed, proceeded once the use plasma from 

the manufacturers contain dried buttermilk, cod liver oil, rolled oats, alfalfa meal, 
linseed oil meal, corn meal, ground wheat, ground barley, oats, corn gluten meal, wheat bran, wheat 


middlings, bone meal, calcium carbonate, calcium phosphate, iodized salt and molasses. The analysis 
said be: protein least 12%, fat least 3%, carbohydrate least 63% and crude fiber not over 12%. 
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such patients. this group the English series were females and male; accord- 
ingly chose predominantly females. 


all, our own tests, plasmas from patients were used; these patients, 
were males and females. The details age, height, body weight, duration and 
severity the diabetes, and treatment are given table figure are composite 


Taste 1. DATA REGARDING PLASMA DONORS 


Daily insulin 
No. 


mod. zinc 
yr. cm. kg. yr. % cc. 
1F 15098 | 65.0 164 56.7 88 3-3 141 71 100 24 104 0.15 11 
2M 6516 20.9 185 81.6 112 9-9 170 90 9gI 16 24 0.15 10 
3M) 16247 | $4.3 183 95-3 114 5.3 163 84 97 ° 36 0.12 11 
4F 16284 | 62.7 167 59-9 8 0.8 134 71 93 20 32 0.22 13 
6F 16408 | 63+ 146 52.6 92 2.1 137 65 83 ° 12 0.13 10 
oF 5020 | 77.8 163 64.7 101 15.1 «81 ° 12 0.21 10 
8F 14707 | 69.8 165 83.0 123 9.8 131 §9 81 16 ° 0.15 8 
9M 16495 51.8 170 19-4 110 6.0 164 92 ° ° 0.12 9-5 
10F 14483 38.0 163 52.6 87 3.0 164 84 136] 150 220 0.09 12 
11M_116715 60.3 170 72.6 105 6.9 150 685 «6105 6 24 0.15 
12F 13022 | 68.6 165 59.4 go 4-5 130 660 ° 18 0.19 10 
13F 7210 | 76.2 162 54-4 85 10.0 140 62 79 54 ° 0.33 11.5 
14F 169909 | 42.5 157 67.9 118 4.0 110 «56 ° ° 0.14 12.5 
15F 12186 | 68.0 156 70.8 11g 11.5 142 60 78 ° 12 0.10 12.5 
16F 17114 | 66.0 157 81.6 130 5.0 122 35 40 20 38 0.20 8 
17M 5155 | §9.0 175 84.4 122 18.7 151 73 78 ° 20 0.11 ” 
18F 12972 51.7 156 87.6 142 9-7 130 70 63 ° 16 0.16 9 
19F 17163 56.8 160 54-9 88 8.2 140 65 100 6 30 0.13 10 
20F 17222 54-3 163 80.7 126 Ef 140 61 81 ° ° 0.15 9 
21F 17231 77.2 155 65.3 109 O.1 135 61 66 ° ° 0.16 9 
22F 16380 | 66.0 162 60.3 96 2.9 150 82 110 ° ° 0.17 6 
23F 17571 66.0 162 70.3 110 0.6 150 80 150 ° ° O.11 12 
24M _ 17269 | + 30.8 171 46.7 7 7.8 164 103 142 © 300 0.27 12 
25F 17335 | 63.6 161 80.3 119 1.8 m.c. r.2 ° ° 0.14 10 
26F 17524 | 64.9 161 69.9 109 2.0 Free diet ° ° 0.32 9 
27F 14555 52.8 166 73.5 106 7.2 130 76 66 10 20 0.30 12 
28M _ 117162 34.0 178 68.0 95 0.7 123 49 54| 960 400 0.23 12 
29F2 15761 | 42.8 163 44-9 72 4-4 172 72 #70| 600 ‘700 0.26 11 
0.14 10 
0.16 
30M 18425 | 39.4 170 59 80 2.2 179 112 144] 250 325 0.17 10 


1 Moderate carbohydrate restriction. 
Tests made following daily injections 11, and cc. plasma. 


curves showing the average values obtained all control and all test experiments 
except for those with cases and 29. significant difference between the test 
and the control curves evident. 

the further analysis the data, three other charts similar figure were 
prepared demonstrate differences, any, which might disclosed special 
study certain patients included among the plasma donors, grouped follows. 

Eight patients with mild diabetes who were receiving insulin; these 
were women. 


Twelve patients whose body weight was 110% more the normal allowed 
standard tables. 


Five patients from group who were receiving insulin. 


These charts are not reproduced here since, figure the character the blood 
sugar curve following insulin was not significantly altered the previous injection 
plasma. 

The group patients included (cases 10, 24, 28, 29, 30) with unexplained 
high requirement for insulin. Two these deserve especial comment, because, 
the plasma donors used, these were the only ones the injection whose plasma 


appeared alter the blood sugar response rabbits after the standard dose insulin. 
Brief summaries their case histories follow. 
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Case (D.M. 17162). Father P., born April 1905, was first seen Sept. 19, 1938. 
Sugar had been found his urine for the first time days before and from symptoms the date 
onset his diabetic condition was estimated June 1938. spent from Sept. 
the New England Deaconess Hospital and was discharged with the following instruc- 
tions: diet insulin, crystalline plus protamine zinc insulin daily 
before breakfast. was readmitted severe diabetic coma, critically ill, Dec. 31, 1938 
and required for treatment insulin the hours after admission. discharge 
from the hospital Jan. 11, the diet was set and the insulin dosage 
crystalline plus protamine zinc insulin daily before breakfast. The patient was 
admitted for the third time Jan. marked acidosis for which during the first hours 
the hospital was given 980 insulin. Jan. while still the hospital again 
developed severe acidosis despite the fact that during the days just preceding, his insulin 
dosage had ranged from 300 480 daily. From 8:15 Jan. 6:45 A.M. Jan. 27, 


MINUTES INSULIN 


Fig. BLOOD SUGAR CURVES SHOWING EFFECT SINGLE SUBCUTANEOUS INJECTION 
BLOOD PLASMA (FROM DIABETIC DONORS) UPON THE RESPONSE INSULIN FASTING RABBITS. Control, 
one week before plasma injection. Test curve, three hours after plasma injection. Control, one 
week after plasma injection. 


2312 insulin were given. The patient remained the hospital until Feb. 24; during this 
period his daily insulin dosage varied from 520 1750 Following this his insulin require- 
ment gradually and slowly fell until September 1939 his condition was faily well con- 
trolled with 100 protamine zinc insulin daily. 

Despite extensive studies, positive clue the reason for the remarkable insulin 
requirement has been found. The data shown figure were obtained with blood plasma 
obtained Feb. 1939 while the patient was the hospital and the diabetic condition 
was under fairly good control. 

Case (D.M. 15761), Miss L., born Aug. 14, 1896, was first seen June 13, 
Sugar had been found her urine for the first time June 1935 which time treatment 
with diet and insulin had been instituted; from symptoms the date onset her diabetic 
condition was estimated January 1935. She spent from June 19, the New 
England Deaconess Hospital and was discharged with the following instructions: diet, 
insulin, protamine zinc insulin daily before breakfast. She was readmitted 
Jan. 1939 with the history increasing requirement for insulin. She remained the 
hospital until Jan. which time she was discharged taking unmodified plus 
protamine zinc insulin daily before breakfast. She was admitted for the third time 
May 1939 stating that she had been feeling well until about April although she had 
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been forced increase her dosage insulin gradually unmodified plus 
protamine zinc insulin daily. About April tests showed rather abruptly marked increase 
glycosuria. The patient had gradually increased the amount insulin until the time 
admission the hospital May she was taking approximately 500 day. the 
hospital was found that this was real requirement. Consequently the amount was gradu- 
ally increased until June 17, 2120 were given one day. With the exception 
days when the amounts were slightly less, from June 22, 1800 more were adminis- 
tered daily. the latter part June and during July the insulin requirement gradually fell. 
discharge from the hospital Aug. 1939, the dosage varied between 500 and 600 
daily; the patient was receiving diet the following composition: the 
present writing (December 1939) the requirement has fallen 350-400 day. the 
other patient just cited, studies have shown definite cause for the remarkable insensitive- 


MG. PER CC. 


BLOOD SUGAR_ 


MINUTES AFTER 


Fig. SINGLE SUBCUTANEOUS INJECTION BLOOD PLASMA FROM CASE UPON THE 
SPONSE INSULIN RABBIT. Control, January 27, one week before plasma injection. Test curve, 
February three hours after plasma injection. February 10. February 15. March avoid 
confusion, curves obtained February and March are not shown. Plasma was given only the 
experiment February 


ness insulin. The data shown figure were secured with blood plasma obtained 
May 17, 1939, day which the urine was sugar free throughout and periods hypo- 
glycemia present; 1000 insulin were given this day. 


figure are shown the blood sugar curves obtained with the rabbit which 
received plasma from case 28. The control curve obtained week before the injec- 
tion plasma represented the usual response the insulin given. The test curve 
was obtained hours after the subcutaneous injection cc. plasma. The hypo- 


glycemic effect the insulin was significantly less than the control experiment, 
suggesting that the plasma exerted contra-insular effect. More surprising than this, 
however, was the control curve obtained one week after curve keeping with 
other results, expected approach type; quite the contrary was the 
case. Because this, other control tests were carried out with this rabbit weekly 
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intervals for total weeks after the injection the plasma. The other curves 
them have been omitted from figure avoid confusion) exhibited gradual 
return the type seen the control curve 

Somewhat similar results were obtained when case was used the plasma 
donor. The results are shown figure The control curve represents the custom- 
ary response the rabbit the dose insulin injected. The test curve was 
obtained about hours following the last consecutive, daily, subcutaneous injec- 
tions plasma amounts 11, and cc., respectively. Curve was obtained 
weeks after the test day; the effect obtained was much like that seen curve 


figure response approaching that the control curve was obtained one 
week later weeks after the test day. 


BLOOD SUGAR MG. 


MINUTES AFTER INSULIN 


Fig. DAILY SUBCUTANEOUS INJECTIONS BLOOD PLASMA FROM CASE UPON THE 
RESPONSE INSULIN RABBIT. Control, May plasma. Test curve, May 17, 


hours after the last daily injections plasma. June June Plasma was given only the 
days prior May 17. 


Attempts confirm these results subsequently using other rabbits were unsuc- 
cessful; additional animals were used with case and one other with case 29. 
The reason for this failure not clear unless represented actual decrease the 
effect the plasma. seems unlikely that the results secured were due 
individual variations the part the rabbits used. true that the insulin 
dosage and degree control the diabetic condition the two patients varied 
somewhat from time time and that this might have influenced the results, but the 
differences regards these features were not great. interesting that time 
when were longer able demonstrate ‘anti-insulin’ effect rabbits, sug- 
gestive results were obtained mice. These tests were carried out through the 
courtesy Prof.C. Best the University Toronto. small group mice 
the injection serum from case appeared confer some protection against hypo- 
glycemic convulsions compared control animals. The series was too small 
permit definite conclusions, however. 
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DISCUSSION 


Our findings not wholly confirm those Wesselow and Griffiths. sig- 
nificant change was effected the hypoglycemic response insulin the previous 
injection the plasma diabetic patients except when the plasma with high 
insulin requirements was used; these will discussed later. far have been 
unable explain the discrepancy. previously mentioned, minor differences 
technique were introduced, but none these seems adequate explain the varia- 
tion results. Our rabbits were maintained diet different from that used 
but like theirs washigh carbohydrate. The English investi- 
gators used insulin for all animals; our dosage was larger, 0.3 per kg. 
body weight the rabbit, but our hands this was necessary since the dose recom- 
mended Wesselow and Griffiths did not lower the blood sugar sufficiently 
produce satisfactory control curves. Our control curves with the larger dosage are 
essentially the same type those Wesselow and with the smaller 
dosage. The English workers not describe their paper the composition the 
diet their patients from whom blood was taken; our patients received from 130 
170 gm. more carbohydrate daily (table 1). 

Our series includes one patient (case 11) with acromegalic features and character- 
istic x-ray findings, although there was the time sign hyperactivity the 
pituitary gland. His plasma exerted anti-insulin effect contrast the findings 
Elmer, Giedosz and Scheps (9) who with one case acromegaly obtained results 
similar those Wesselow and with their elderly obese diabetic 
patients. 

Similar lack confirmation the results Wesselow and Griffiths has been 
reported Dohan (10). the other hand, Wilder (11) states that Rushton the 
Mayo Clinic has obtained insulin-inhibiting action rabbits with the blood 
plasma certain diabetic patients. Wilder mentions particularly woman who 
developed insensitiveness insulin during the same period which symptoms 
the menopause were present. Coincidental with treatment with large doses 
estrin, the requirement for insulin decreased and the blood plasma longer exerted 
contra-insular effect. 

possible that our results might have agreed more closely with those 
Wesselow and Griffiths had been able use plasma donors only women with 
onset diabetes the menopause and who the time the test had increase 
the blood prolan together with definite menopausal symptoms. However, 
not easy assemble group such patients and insofar can make out, the 
patients Wesselow and Griffiths were not selected especially with this mind. 

The results obtained using the plasma our patients, cases and 29, exhibit- 
ing marked insensitiveness insulin, deserve further comment. stated previously, 
definite lessening the hypoglycemic response insulin rabbits was seen during 
one series tests with each plasma. Striking was the fact that the most pronounced 
alteration the blood sugar curve was seen not within few hours the injection 
plasma but weeks later and that the apparent antagonism insulin had not 
disappeared until weeks after the injection. This strongly suggests that the 
plasma did not directly antagonize the action insulin but had its effect rather 
producing changes the body the test animal. effect possibly analogous 
this was observed Young (12) who found that prior the development diabetes 
dogs result the daily injection fresh extracts the anterior pituitary, 
there occurred phase insulin resistance; indeed, rats and rabbits this phase 
only, and not pituitary diabetes, could produced. 


Findings somewhat similar ours were obtained Glen and Eaton (13) their 
detailed studies patient who received from goo insulin daily for 
days. Injecting into rabbits only cc. their patient’s serum, they found definite 
decrease the hypoglycemic response insulin. The antagonism insulin was more 
marked hours after, than the time of, the injection serum. 

interesting that the plasma our other patients, cases 10, and 30, 
requiring large dosages insulin, did not exhibit any anti-insulin effect when injected 
into rabbits. Glassberg, Somogyi and Taussig (14) likewise found alteration the 
response insulin rabbits when cc. blood serum from patient with in- 
sulin resistance were added insulin the time injection. 


SUMMARY 


The hypoglycemic response insulin young rabbits fasted hours was un- 
affected the subcutaneous injection hours previously approximately cc. 
heparinized blood plasma from diabetic patients, chiefly elderly 
persons. Exceptions were observed only the patients who were used 
plasma donors. These patients were two group (included the 30) who had 
unexplained high requirement for insulin with dosages ranging from 300 1360 
day the time the tests. 

When plasmas from these patients were used, definite though inconstant dimi- 
nution the hypoglycemic response insulin was observed. The effect obtained 
seemed the nature induced insensitiveness insulin rather than 
direct antagonism, since became more pronounced weeks after the injection 
the plasma and did not disappear until weeks after the injection. 
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INGESTED GLUCOSE 
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FINDINGS FORTY PATIENTS! 
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results diametrically opposed the accepted normal, that is, depres- 

sion the blood sugar below the initial fasting level for the 3-hour period 
the test.? Since then August 1939, similar reactions, 5.6% total 
glucose tolerance tests, have been studied the Polyclinic, and Case 24, 
the Columbus Hospital (Case 16663),— total 40; males and females. The 
purpose this communication present the laboratory and clinical findings 
this series patients. 


GLUCOSE TOLERANCE TEST made Miss V.Z. (Case 1), April 12, 1930, gave 


METHODS AND STANDARDS 


The glucose tolerance test, hereinafter designated G.T.T., was conducted 
follows. The patient presented himself after full night’s rest and without having 
had breakfast. After 30-minute rest the recumbent position, basal metabolic 
rate determination was made, specimen urine, and blood sample per vena 
puncture, were obtained and the patient given 100 gm. glucose water and 
lemon juice. Sufficient blood was taken the fasting period supply average 
laboratory procedures per person. Blood samples were taken and 4-hour 
intervals following the ingestion glucose—a total samples. The patient was 
permitted lounge move about, however, food, fluids and smoking were with- 
held during the course the examination. specimen urine was collected, when- 
ever possible, each blood sampling period. 

The various chemical tests were performed described Gradwohl (1). Quanti- 
tative blood sugar determinations were made the Myers method and qualitative 
tests for sugar the urine the Benedict method. For the sake convenience, the 
various physical and chemical procedures, together with standards normal varia- 
tions, are cited with the presentation data. 


PRESENTATION DATA 
Reverse Response Ingested Glucose 


The data for the series reverse glucose responses are tabulated table 
The average initial fasting sugar level was 140 level mg., 17%, 
greater than the accepted upper limit normal variation. The level minutes fol- 
lowing the ingestion glucose was mg. below that the fasting drop 
12%. The level the 1-hour period was reduced 113, depression mg. 

Read before the Northwest Pacific Society Internal Medicine, Vancouver, B.C.,September 

The clinical history this case was presented before the Northwest Pacific Society Internal 


Medicine the meeting Vancouver, C., September, 1931. 
Hereinafter designated mg. 
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TABLE REVERSE ‘PARADOXICAL’ BLOOD SUGAR RESPONSE INGESTED GLUCOSE 


Glucose tolerance test, time hr. 


Date Sex and Urine 
11-10-36 200 185 132 156 104 
2-36 272 161 100 128 119 130 
319 135 116 114 101 100 
2-37 222 213 185 156 145 
289 156 153 141 128 118 
156 128 132 118 112 
143 105 121 118 118 
409 167 145 122 128 104 
1-18-38 156 141 133 118 
1-19-38 145 139 137 125 116 
1-26-38 162 118 113 139 143 130 
175 152 162 133 128 137 
127 115 124 116 103 104 
589 132 127 115 132 
156 143 116 110 135 
179 167 133 112 105 141 107 
6-16-39 459 137 133 128 105 106 102 
Maximum 185 145 137 
Variation 127 157 140 102 103 


19% below the fasting level. The level the 2-hour period was 109 mg. (22%); 
the 3-hour period, 101 mg. (28%); and, the close the test, mg., total 
depression points 36%. 

The greatest fasting blood sugar reading was 222 mg. (Case 17), the lowest, 
mg. (Case 3). Normal fasting levels, 120, occurred times, and hyperglycemic 
levels, above 120, times 80% the entire series. instances, (Case 17), 
the sugar level was above that which sugar usually spilled the kidneys, that 
is, above 180 mg. neither instance, however, was sugar found the urine, 
condition described Davidson without glycosuria’ (2). 

Sugar levels less than occurred twice the 30-minute period, times the 
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18% the 198 individual determinations made following the ingestion 
glucose. Otherwise stated, 43% the patients developed hypoglycemic 
sugar levels (less than mg.), times following the ingestion glucose, and this 
number patients developed readings less than mg., times 28%. 

patients the present series, total G.T.T. were performed subse- 
quent the initial one (table 2). the series subsequent tests the initial response 
glucose was average rise mg. 30%. From this point, 144 mg., the level 
was reduced the 4-hour period, depression mg. (15%) below the fast- 
ing level and mg. below the height the initial rise. interest note that 
hypoglycemic levels, less than mg., occurred times patients the initial 
and times patients the subsequent set tests. Two only (Case 29), 
the developed hypoglycemic levels during the initial and subsequent tests. Each 


the patients, however, developed hypoglycemic levels either the initial 
subsequent tests. 


TABLE 2. RESULTS OF 14 SUBSEQUENT TESTS ON 7 PATIENTS SHOWING AN INITIAL REVERSE GLUCOSE REACTION 


Initial reaction Subsequent reactions 


154 196 159 133 


Max. 164 161 156 133 100 196 159 137 128 124 


Examination the urine for the presence sugar was made 195 times the 
series patients, average 4.8 times per person. instance was sugar 
found either before, during, after the G.T.T. Wassermann reactions obtained 
patients were entirely negative. 


Measurable Findings Associated with Reverse Glucose Tolerance Tests 


addition the 460 individual determinations procedures, 238 blood sugar, 
urine and Wassermann examinations, total physical and chemical 
determinations were made the series patients, that is, average pro- 
cedures per person procedures studied. this number procedures 146, 
42%, gave results which lay outside the range accepted normals (table 4). 

Physical measurements, weight. Deviations weight greater than +15% 
the optimum (4) were arbitrarily assumed represent abnormal variations. Varia- 
tions greater than 15% the optimum occurred 17, 45% the patients: 
overweight, and underweight. the other hand, 20% variation from the opti- 
mum weight for sex, age and height considered normal, then the series 
were over and underweight, total 14, 37%, abnormal variations. The 
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average weight for the series was 139 lb. above the average optimum. The 
greatest individual increase was 129 100% (Case 25), and the greatest de- 

Red blood cell count (Male, 4.4 6.4; female, 5.6-5.8 million). Such counts 
were made males and females, total 32. The greatest individual reading 
was (Case 32, female) and the lowest, 3,410,000 (Case 28, male whose 
hemoglobin concentration was 13.5 gm.). Counts less than 4,400,000 occurred 
times among the males (50%), and counts less than 4,000,000 were found 


TABLE 3. LABORATORY FINDINGS ASSOCIATED WITH REVERSE GLUCOSE REACTIONS 


Hematology 


Weight 
No. Height variation Pounds B.M.R. Chol. Salt Urea Creat. Wass. gm. W.BC. 
+ - - N male female 

1 65.40 42 — 17% 35 — ° © ° ° ° ° ° 

2 64.50 34 — 106 — 13 190 © 10.6 2.6 1:4.1 0 ° _- ° _ ° ° 

3 65.75 82 — 209 2— 266 © 80.3 3.3 823.2 © ° ° ° ° 

4 6.50 — 43 713 — 24 265 © ° ° ° ° 

5 62.00 — 28 105 — 10 ° ne) ° ° ° ° — — 14.3 4,250,000 10,300 

6 71.40 — 32 145 4— 347 © 11.6 4.0 1:2.9 ° ° ° 

8 64.50 — 13 120 — 7 308 433 12.6 3.6 1:3. 0 ° _ — 13.9 4,440,000 7,250 

9 ‘70.00 9 — 6r — 33 315 447 13.0 4.3 133.5 0 ° 13. 4,010,000 6,050 
10 62.50 — 28 96 12 — 189 461 12.6 3.1 124.1 0 ° _- — 13.7 §,000,000 6,450 
11 63.00 2§ — 142 — 13 368 486 12.4 2.8 1:4.4 0 ° _ — 11.8 4,140,000 6,000 
12 65.00 — 7 12% — 10 360 4§7 11.0 3.1 133.5 0 ° — 1§.2 4,970,000 ° 

13) 62.00 10 — 131 3 — 336 483 11.8 2.7 1:4.4 0 ° _- — 13.5 4,180,000 4,950 
14 66.50 44 — 185 — 13 196 460 0 ° ° 21.1 2.6 ° — ° ° ° 
1§ 67.00 — 149 — 13 ° 12.6 0 ° 11.8 ° ° ° ° 
16 65.25 136 — 277 — 13 336 351 13.6 3.8 133.6 15.3 0 ° — 12.7 3,790,000 5,200 
17 64.50 — 9 4O — 272 13.0 2.8 1:4.6 0 ° ° — 13.0 3,780,000 11,900 
18 60.795 — — 120 2— 167 429 13.8 3.3 134.2 15.3 2.0 — — 14-3 4,250,000 11,000 
19 68.75 — 4 150 — If 219 §12 9.5 3.7 1:2.6 22.4 0.9 ° — 13.5 4,060,000 6,700 
20 62.75 51 — «175 — 24 168 §36 10.6 3.23 133.3 23.6 1.2 — — 11.8 3,720,000 4,950 
21 6.75 — 23 132 — 223 453 3.2 133.2 21.0 0.9 14.2 — 4,150,000 6,600 
22 66.75 — 12 133 ° © 10.0 4.0 0 ° 14.0 4,020,000 0o 

23 67.25 — 18 135 — 12 ° © 48 833.3 23.0 0 o ° ° ° 
24 70.75 — 43 120 449 #0 ° 14.6 0 © 14.2 — 4,720,000 7,200 
25 65.25 129 — 257 — 7 207 439 10.4 4.1 1:2. 9.6 0.9 © — 13.2 4,200,000 8,700 
26 §2.00 — 9 55 14 — 206 429 10.5 4.8 1:2.2 15.5 1.0 © 13.9 — 4,530,000 9,750 
27 65.25 — 3 11200 — 2 157 495 10.8 4.1 1:2.6 15.0 1.5 ° — 13-5 4,040,000 6,350 
28 70.2 — 32 142 — 17 177 460 9.5 3.4 1:2.8 12.7 1.4 © 13.5 — 3,410,000 9,600 
29 64.00 — 13 120 — 11 216 462 10.3 3.4 133.0 19.5 2.8 ° — 12.7 4,010,000 7,559 
30 64.00 8 — 145 — 10 191 49§ I1.3 §.0 122.3 20.2 1.9 0 — 12.7 4,070,000 6,55. 
31 ° ° Oo ° © 0 308 455 10.0 3.§ 1:2.9 13.7 1.5 © 13.4 — 4,200,000 8,700 
32 61.795 — 30 107 22 — 181 412 10.9 3.3 133.0 14.1 0.9 ° — 16.1 §,120,000 9,650 
33 66.25 22 — 160 — 25 166 445 10.7 2.8 1:3.8 17.0 1.8 ° — 13.§ 4,000,000 4,000 
34 68.25 — 28 arr — 6 182 475 10.2 3.8 1:2.7 10.3 1.8 © 13.7 — 4,300,000 6,600 
35 58.75 — 1 © 455 10.9 2.9 1:3.8 0 ° o 14.2 3,990,000 8,750 
36 ° on) ° © 0 260 470 10.7 4.8 1:2.2 19.4 1.6 ° — 12.7 4,190,000 7,500 
37 60.75 16 — 120 — 22 182 460 12.7 3.9 133.3 14.2 1.1 ° — 10.§ 4,490,000 7,300 
38 464.2 — 1 112 — 19 166 435 15.3 3.8 124.3 21.3 1-7 ° — 14.2 4,250,000 8,100 
39 67.00 6 — 157 19 — 186 389 11.4 3.3 133.5 10.7 1.2 ° — 13.9 4,170,000 45,800 
40 63.00 I— 1139 — 7 210 448 11.3 2.9 133.9 12.9 1.4 0 — 13.0 3,820,000 6,550 
Ave. 64.90 41 19 139 If 14 239 455 1.2 3.§ 123.3 16.4 1.5 0 13.8 13.4 4,187,000 7,482 
Max. 71.50 136 43 277 35 33 433 536 15.3 5.0 1:4.6 23.6 2.8 14.2 16.1 5,120,000 11,900 
Min. 60.75 2 55 3 392 9.3 23.6 9.6 0.9 13-4 10.§ 3,410,000 4,000 
Var. 10.75 135 42 222 34 31 281 185 6.0 2.4 2.4 14.0 1.9 0.8 5.6 1,710,000 7,900 


23% the females. other words, the determinations, 31%, had 
readings lower than the average normal. 

White blood cell count (5,000 White cell counts were performed 
patients. The individual counts ranged from 11,900 (Case 17) 4,000 (Case 33). 
instances, 34%, the counts were greater than 7,500. the upper limit normal 
considered 10,000, then only patients, 10% had abnormally high readings. 

Chemical measurements, basal metabolic rate (Sanborn: +10 —10%). The 
B.M.R. was determined 36, 90%, the patients. instances the readings 
averaged +11% and, this number, were greater than +10 (tables 5). Twenty- 
six determinations, the other hand, averaged and this number were 
less than —10%. The highest individual reading was +35% (Case 1), and the 
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TABLE 4- THE NUMBER AND VARIATIONS OF MEASURABLE FACTORS AND CLINICAL STATES ASSOCIATED WITH 
40 REVERSE BLOOD SUGAR RESPONSES TO INGESTED GLUCOSE 


No. No. 


Blood sugar (321 individual determinations) 
Glucose tolerance tests 


Subsequent series (83 readings (14 G.T.T.) patients) 100 
Blood sugar levels, mg. below 
Physical variations Normal variations 
Chemical variations (blood) 
Nervous and mental diseases 
Diseases the generative systems 
Focal and general infections 
Allergy 
Avitaminoses 
Dermatoses 
Total 
Summary abnormal variations 
Number procedures employed 14. 
Average number procedures per person 12.15 


Average number abnormal findings per person 6.45 


lowest —33, (Case 9). other words, 21, 58% the determinations were 
outside the range normal variations. 

Cholesterol (Bloor: mg). Cholesterol determinations were 
made the patients. The average these readings was 239 mg., figure 
points higher than the accepted normal 220. Individual readings varied from 
433 (Case 7), 152 mg. (Case 21). instances the readings were greater than 220 
and less than 180 that is, 64% the readings were outside the range 
normal variation. 


4 
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Chlorides (Whitehorn: 500-620 mg.). Determinations the blood 
chlorides sodium chloride were made patients. The individual readings 
varied from 351 (Case 16) 536 mg. (Case 20). instances the readings were 
greater than 500 mg., and instances less than 450, total 13, 43% varia- 
tion from the normal. 

Calcium (Clark: mg.). The average calcium determinations was 
11.2 mg. The range variation among the individual readings was from 9.3 15.3. 
Readings above 11, the upper limit normal, occurred times, 

Inorganic phosphorus (Benedict: mg.). Thirty-six phosphorus determina- 
tions gave average reading 3.5 mg. The greatest individual reading was 
the lowest 2.6. instances the readings were greater than and less than 
15, 42%, the determinations lay either side the normal range. 

Urea nitrogen (Folin and Wu: 7-12 mg.). This test was made patients, 
and gave average result 16.4 mg., figure higher than the accepted normal 
15. The greatest individual reading was 23.6 mg. (Case 20), the lowest 9.6 mg. 
(Case 25). Thirteen the readings were greater than mg. and less than 
mg., total 14, which lay outside the normal range. 

Creatinine (Chiles: 1.6-2.5 mg.). Six, 30% the creatinine determina- 
tions lay outside the range normal variation: above, and below. The greatest 
individual reading was 2.8 and the lowest mg. The average reading for the 
series was 1.5 mg. 

Hemoglobin (Neucomber: male, gm.; female, gm.). 
Hemoglobin determinations were made patients and only Case 37, girl 
years, had reading (10.5 gm.) less than the lower range normal variation. 
instance was the hemoglobin concentration greater than the upper range 
normal. 

Each the patients, already implied, had measurable constants com- 
mon: reverse blood sugar response ingested glucose; and urine free from 
sugar. Determinations measurable factors, other than the Wassermann reaction, 
the other hand, gave various degrees abnormal findings associated with the 
constants (table 5). For instance, physical measurements resulted total 39, 
39%, variations from the normal averages. Further, total 248 chemical pro- 
cedures resulted 107, 43%, variations beyond normal limits. There were, there- 
fore, 146 readings the total number which lay beyond the limits normal 
variation, that is, 42% the measurable procedures lay either direction beyond 
the range accepted normals. Stated other terms, each person the series upon 
whom measurable procedures were performed had average 3.65 abnormal read- 
ings addition reverse G.T.T. response and periods blood sugar levels less 
than mg. 

The results measurable procedures have been presented terms variations 
from accepted normals rather than the number and percentage deviations either 
direction beyond those accepted normal. This method was deliberately chosen 
for the reason that appeared more accurate procedure when attempting cor- 
relate more factors, each which was subject variations directions. For 
example, leanness and obesity, would seem, not constitute independent 


unpublished study 1,487 blood calcium determinations private patients the Polyclinic 
from January, 1931 July 20, 1939, leads accept range variation 12.9 mg. the average 
for clinical cases and about Seattle. the total number readings, 1,235, 83%, fell this range 


variation. There occurred, the other hand, 141, 9.5%, readings less than mg. and 111, 7.5%, above 
12.9. The individual readings varied from mg. 


4 
4 
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biological entities but rather directional extremes one factor, namely, weight. 
Variations the factor, weight, are variations degree and this degree that 
excites clinical interest. Similar arguments hold for information relative the other 
factors herein presented. For instance, chemical procedures were carried out 248 
times the series patients, and this number, 107, 43%, lay either 
side the normal. This represents ratio 2.31 normal findings abnormal. 
Deviations above the normal occurred times, 56%, ratio 1.78 and 
deviations below the normal appeared times, ratio 2.28 The ratio 
findings above the norms those below was 1.28 


Clinical States Associated with Reverse Blood Sugar Responses Glucose 


total clinical diagnoses, aside from those established laboratory pro- 
cedures, were made the series patients, that is, average 1.8 per person. 
The actual number positive diagnoses per person ranged from The diagnoses 
per number persons afflicted, referable systems and general states, were fol- 
lows: nervous, emotional and mental diseases, 29, the series patients; 
diseases referable the generative organs, 23%; cardio-vascular-renal diseases, 
20%; focal and general infections, allergy, 18%; avitaminoses, 
15%; and dermatoses, 13%. 

The 146 variations beyond normal physical and chemical measurements together 
with the clinically established abnormal states, gives the rather startling total 
218 observed deviations the series patients, each whom was selected for 
this study because abnormal metabolic reaction, namely, reverse blood sugar 
response incident the ingestion glucose. other words, each individual the 
series upon whom determinations were made showed average 6.45 demon- 
strable deviations from accepted normals, and this number 5.45 were found 
secondary deviations the disturbance glucose metabolism. 

brief, summary the present findings (table show that 43% factors 
measurably determined patients, each characterized reverse response 
glucose, lay outside the range normal variation. Stated per cent the number 
determinations made, the figures are follows: deviation cholesterol, 64%; 
urea nitrogen and oxygen consumption, B.M.R., each 58; weight 45; sodium 
chloride and calcium, each 43; inorganic phosphorus 42; white cell count 34; red blood 
cell count 31; and creatinine 30%. The urine was sugar free and the Wassermann 
reaction negative determinations) 100% the cases studied. the other 
hand, each the patients averaged 1.8 clinically diagnosed abnormal conditions. 

the normals stated are acceptable, these figures, although small number, 
suggest definite relationship between reverse blood sugar responses ingested 
glucose and widespread state instability other metabolic processes. Save for 
cholesterol, oxygen consumption, inorganic phosphorus and possibly weight, the 
percentage deviations observed the present study not such warrant 
the contention that they are concomitant with disturbances glucose metabolism. 
the other hand, deviations weight, and the metabolism cholesterol, inorganic 
phosphorus and oxygen are well established accompaniments disturbed glucose 
metabolism and, this degree, the present study adds confirmation. 


DISCUSSION 


The present series patients portrays array abnormal deviations associated 
with profound disturbance glucose metabolism. This latter disturbance, first 
thought highly suggestive the clinical syndrome, hyperinsulinism. Upon critical 
analysis, however, appears questionable offer this series cases representative 
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such condition even though the blood sugar variation, each instance, was 
toward hypoglycemic levels. Hyperinsulinism, understand it, characterized 
the spontaneous occurrence hypoglycemic states productive symptoms ranging 
from uneasiness acute mania, and accompanied bya multitudinous array observa- 
ble manifestations. Further, the condition relieved, and not, the present 
observations, precipitated the ingestion glucose. Lastly, anatomical information 
the pancreas entirely lacking the present study, hence diagnosis hyper- 
insulinism would highly inferential one. 

The high fasting blood sugar level, average 140 mg. for the series, suggests 
state mild hyperglycemia rather than one hyperinsulinism. Each the pa- 
tients, however, responded the ingestion glucose manner analogous that 
following the administration insulin, that is, initial fall the blood sugar 
concentration. For instance, Case 17, elderly woman, had fasting blood sugar 
222 mg., definitely diabetic level. Following the ingestion glucose, the blood 
sugar level dropped 158 mg., (222-64), throughout the 4-hour period the 
G.T.T. Similarly, Case young woman who had high fasting blood sugar level, 
namely 200 mg., developed level mg. the 4-hour period, fall 103 
51%. the other hand, patients (Case 10, 24, 25, 29, 30) who had 
average fasting sugar concentration 119 mg., developed hypoglycemic levels, 
and below, times during the G.T.T. instances (Case 29), the sugar level 
was reduced mg. Case 17, who had initial level 222 mg. and developed 
level mg. the 4-hour period, included with the just mentioned, then 10, 
25% the series patients developed hypoglycemic levels, evidence 
state hyperinsulinism, times addition executing reverse response the 
ingestion glucose. 

this point, attention called series patients, the glucose tolerance 
response which was characterized initial depression, mg. the half-hour 
period, followed elevation the blood sugar level average height 
mg. above the fasting level. Following this elevation, the sugar levels fell during the 
remainder the test 105, point mg. below the fasting level, greater than 
the initial fall. Sugar was found the urine patients this series. 

The two sets observations are characterized common factor, namely, 
depression the sugar level the initial reaction the ingestion glucose. 
the first set, the blood sugar lowering factors were sufficient maintain the level 
below that the fasting state for the duration the test, that is, hours. the 
second series, however, the depressor factors were insufficient maintain the 
level below that the fasting one. These findings, therefore, indicate that the inges- 
tion glucose excited factors which progressively reduced the blood sugar concen- 
tration below that the fasting state during the 4-hour period the G.T.T. the 
initial series and during the first minutes the second series. 

The present findings, while suggestive insulin reaction, may represent re- 
duced unopposed action insulin; that is, reduction the activity factors 
normally functioning prevent depression the blood sugar level. For instance, 
the present findings may indicative functional inadequacy the adrenal 
glands. Such assumption supported Peters and Van Slyke who state 
that epinephrin direct antagonist insulin attacks the same point 
the carbohydrate cycle, exactly reversing the effect insulin.” Further, Britton al., 
(8) have shown that hypersusceptibility the hypoglycemic effect insulin occurs 
following removal the suprarenal glands. Lastly, Crandall and Cherry (9), from 
their studies the hepatic glucose output adrenalectomized animals, concluded 
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that the adrenal secretion stimulated when the blood sugar reaches levels from 
mg.® 

The figures given this paper relative deviations from normal variations 
certain quantitative chemical analyses are open serious doubt their sig- 
nificance. Such doubts have been engendered because the lack unanimity among 
authorities what constitutes ‘range normal For instance, the 
lowest point normal variation, given authorities procedures (1, 6), 
shows average variation 25% from the average the lower limits stated 
normal. That is, the figures given the various authorities for the lower limit 
normal show variation 20% for cholesterol, 42% for sodium chloride, 30% for 
urea nitrogen, and for hemoglobin the male. the other hand, the figures 
given for the upper range normal varied from 29%, average 13% 
for procedures. 

The present results cholesterol determinations are illustrative the confusion 
due the lack set standard constants and variables. Cholesterol 
values were obtained patients, the average which was 239 mg. stated 
earlier, the readings were greater than 220 mg. and less than 180 (6), total 
21, 64%, the series determinations. The same set cholesterol readings, 
judged another set standards stated represent normal variations (1, 
for instance 140 170 mg., would give results follows: normal readings, 18%; 
reading below 140 mg., and 27, 82%, above mg. That is, according one 
set standards, 82% given series determinations represent variation above 
the upper limit normal, while with another set standards, total tests 
show deviation from normal directions, less and greater. Further, according 
one standard, patients had hypocholesteremia and were normal, and accord- 
ing another standard, were normal and the others suffered from hyper- 
cholesteremia. 

similar uncertainty applies for the upper and lower range for sodium chloride 
readings, the lower limit for urea nitrogen and the upper limit for creatinine. Confu- 
sion this nature makes the use the prefixes hyper- and hypo- very dubious 
value presenting laboratory findings indicative chemical states, and this 
acutely aware relation the present communication. 

The clinically diagnosed disturbances, save those referable the nervous system, 
numerically are little significance the present study. percentage correlation 
between constant and variable from 23, the present case, more 
than likely, should considered the category casual findings. the other 
hand, associated disturbance greater than 50% undoubtedly significance. 
Hence, 73% association nervous disorders with reverse responses glucose, 
some importance. 

the present study, diagnoses referable the nervous systems were made 
the patients. Those diagnoses were follows: neuroses and psychoses, 
times; myasthenia fatigue syndrome, 11; ophthalmic migraine 
ness idiopathic epilepsy and one each the following: encephalitis, progres- 
sive muscular dystrophy, diabetes insipidus, amnesia incident arteriosclerosis 
the brain, morphinism, and habitual criminalism. 

consideration the present findings way warrants contention that the 

Since presentation this paper, Heilbrun and Liebert (10) have demonstrated direct relationship 
between insulin-induced hypoglycemic states and the amount adrenalin the 


curves those patients evidencing shock showed inadequate adrenal response insulin minutes 


after the injection, while the non-shock curves displayed marked rise the adrenalin level the blood 
this 
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clinical conditions diagnosed were causative factors the production reverse 
blood sugar responses ingested glucose. the other hand, might contended 
that certain neurological conditions were manifestations disturbed glucose 
metabolism. So, also, might contended that certain the neurological findings 
were incident disturbances, already shown, found associated with processes 
other than those pertaining the metabolism glucose. 


SUMMARY 


Laboratory and clinical findings are presented patients, each which 
showed reverse blood sugar response the ingestion glucose, 
and sugar free urine. 

The average fasting blood sugar level for this series was 140 figure in- 
dicative mild hyperglycemia. Blood sugar levels mg. less were found 
times patients during the G.T.T. The initial blood sugar response 
performed patients subsequent the initial tests was average elevation 
mg. above the fasting level, followed maximum depression mg. below 
the fasting reading. Five patients the series initial tests developed hypo- 
glycemic sugar levels times. like number patients developed hypoglycemic 
levels times the subsequent series tests. Two patients only, however, de- 
veloped hypoglycemic levels each the series. 

Ninety-nine physical, and 248 chemical, total determinations were made 
the patients addition those incident the G.T.T., urine and Wassermann 
examinations. total 39, 40% the physical determinations lay beyond the 
limits normal variation. total 107, 43% 248 chemical determinations, 
lay outside the range figures assumed represent ‘normal 

Seventy-two clinical diagnoses, aside from those established laboratory pro- 
cedures, were made the patients. Diagnoses referable disturbances the 
nervous system were made 29, 73%, the patients. 

correlation the various findings shows that each the individuals studied 
had average 5.5 deviations from normal standards, addition the primary 
one, reverse response the ingestion glucose. 

may concluded that rather large number physical and chemical abnormal 
variations and diagnosable clinical states are found associated various degrees 
with reverse blood sugar responses the ingestion glucose. 
may concluded also, that the medical management patients showing reverse 
glucose responses, demonstrated patients, results the amelioration the 
symptomatology and return the glucose response toward the usual normal. 
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BIOASSAYS FOR URINARY ANDROGENS 


COMPARISON THE RESULTS NORMAL MEN WITH THOSE HAVING 
ENDOCRINE DISTURBANCES 


From the Cleveland Clinic 
CLEVELAND, OHIO 


HIS PAPER report assays for urinary androgens normal men, and 
patients showing evidence endocrine disorders relating particularly the 
pituitary gland and the testes. The method employed for extraction and assay 
that described Gallagher and Koch (1, 2), employing the 15-minute acid hydroly- 
sis. Five capons were used each assay and controls were injected with andro- 
sterone. The method calculation used modification that used Koch and 
coworkers (1) and described McCullagh and Cuyler (3). All assays reported 
here were made 24-hour urine specimens. 

some instances, normal men, employed the method ether ex- 
traction described McCullagh and McLin (4). Where this method was used, the 
assays are designated. For practical purposes, feel that both methods may 
used without distinction because the close comparison found the yield urinary 
androgens. Thirty-nine assays have been made specimens from normal men who 
ranged age from years. Usually the specimens were collected several 
weeks apart. the assays the normal group extraction was made 
benzol method, using the 15-minute acid hydrolysis, while were extracted the 
dibutyl ether process. Table shows the age, weight, urine volume and assays. 

plotting the number international units androgenic substance excreted 
per day against the body weight the normal subjects and against the urine volume 
each specimen, have found lack any relationship both instances. 

There are some rather marked variations each individual, the greatest being 
difference case (table 1). The single assays ranged from 
average level for all normals assayed both methods 37.8 1.u. per day. 

Peterson, Gallagher and Koch (2) found that hydrolyzing the acidified urine 
for only minutes, increase about 66% the yield androgenic substances 
was obtained, compared that obtained 2-hour hydrolysis. 

The urinary androgen excretion normal men has been studied Gallagher 
al. (5) the urine normal men over weeks’ period. The consecu- 
tive urine specimens varied markedly androgen content. However, they found that 
the average daily excretion for the men was remarkably constant, ranging from 
per day, while variations the daily excretion ranged from 
This would correspond for the daily average and 132 for the daily 
range calculated equivalents levels obtained the 15-minute hydrolysis 
method. The ages their subjects were 26, and years. 


Pituitary Syndromes, Pituitary and Parasellar Lesions 


Under this title, groups are presented: (a), proved pituitary tumors and para- 
sellar lesions, cases; (b), acromegaly, cases; (c), Cushing’s syndrome, cases; 
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TABLE 1. TWENTY-FOUR-HOUR URINARY ANDROGEN ASSAYS ON NORMAL MEN 


Benzene Dibutyl 
extraction extraction Average 
assay assay 


24-hour 
volume 


LU. 


Average 


Case Age Weight 

Lu. 
1680 
2650 53-7 
870 
1030 32.7 
580 32.77 
680 
690 
1450 
1900 
2300 
1290 
1850 
1320 
1550 
1150 48.5 
1500 41.5 
1600 18.5 
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(d), syndrome, cases; (e), diabetes insipidus, case; (f), pluriglandular 
disease, cases. 

Tumors the pituitary and parasellar regions. One chromophobe adenomata 
the pituitary, pituitary tumors undetermined type, and parasellar tumors are 
presented together (table because the positive evidence tumor. case and 
there were evidences mild prepuberal hypogonadism. The assay approached 
normal case and came within normal range case though the symptoms 
each have been present for more than years. 

reports have been found assays made urine patients with parasellar 
tumors. Kenyon al. (6) reported case pituitary chromophobe adenoma. this 
case the urinary androgens were per liter collection. This value 


TABLE ACROMEGALY 


| Case 1 | Case 2 | Case 3 | Case 4 Case 5 
Age | 20 | 30 | 42 | 47 29 
Weight, lb. 200 | 210 | 193 | 210 161 
Clinical features | Gigantism with hy- | Acromegaly 5-6 yr. | Acromegaly 8-9 yr., | Acromegaly 9 yr.| Early acromegaly. Bi- 
pogonadism External strabismus. | still progressing. temporal hemianopsia. 
Optic atrophy. Large goiter. Headache. 3rd nerve 
Homonymous hemi- palsy—all relieved 
anopsia. x-ray. 
Secondary sex de-| Retarded mildly Normal Well developed Normal Normal 
velopment 
Genital develop- | Testes slightly be- | Impotent. Left testes! Normal. Impotent 2 | Normal 


Normal. Impotent 
ment and func-| low normal size. small. Atrophic pros-| yr. Potency normal mo. 


tion tate. since 1938. 
Blood pressure | 136/86 | 108/70 | 190/110 | 118/72 | 120/80 
Sella turcica Normal Enlarged Enlarged Enlarged Enlarged 
Glucose 
tolerance Normal Normal Normal Normal 
rate +25 (10 tests 1938 —16% 
and 1939) 
Friedman test | Negative 2 negative 4 Negative, 1 positive} Negative | 2 positive, 8 negative 
Androgen assay, | 5.4 3-3 93.5 after roentgen | 36.8 High by method ef 
Lu. treatment chloroform extrac 


tion. Urinary andro- 
gens decreased after 
roentgen therapy. 


was obtained using the 2-hour hydrolysis, the equivalent for the 15-minute 
hydrolysis being 6.6 per liter. Our patient excreted average per liter 
tests. 

Acromegaly. Assays were made the urine men with acromegaly, ranging 
age from years (table 3). Only one patient showed arterial hypertension. 
interesting note that the measured amount androgenic substance varies 
proportionately with the degree clinical hypogonadism patients, but not 
with the degree sexual impotence present. the third patient impotence asso- 
ciated with high assay and the fifth repeated assays made the chloroform 
method showed constant reduction urinary androgens associated with steady 
increase sexual potence. Thus appears these cases that there are factors 
acromegaly, other than those reflected the urinary androgens, which are powerful 
agents the control sexual potence. interesting note recent case 
pituitary tumor proved roentgen ray, that although urinary androgens were low, 


doses testosterone propionate mg. times weekly failed relieve the impo- 
tence. 


: 
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syndrome. Two similar cases syndrome have been studied. 
was observed that such similar cases, the first excreted negligible amounts 
androgen while the second excreted quantities comparable those normal men. 


Case man, aged 43, height in., weight 241 complained nervousness, depres- 
sion and poor concentration for months. There was obesity the trunk. The genitalia 
were normal. was impotent and had nocturnal emissions. The blood pressure was 
195/110, the glucose tolerance showed diabetic curve, blood cholesterol was 228 mg. per 
100 cc., the B.M.R. ranged from —14%, the blood count was normal, and roentgeno- 
gram findings the sella were normal. The diabetes subsided, blood pressure returned 
normal and nervousness disappeared after roentgen therapy the pituitary, and dietary 


TABLE SYNDROME ADULTS 


Weight, 188 241 217 220 184 
Clinical fine Obesity, Girdle obesity, Girdle obesity. Obesity, chiefly Girdle obesity 
features skin, subnormal | type, lack of fine skin. girdle, feminine | fine skin. 
psychosexual energy, tapering behavior. 
development. fingers. 
Secondary sex | High voice, High voice, Beard scant, Scant beard and | Beard and body | Normal voice, 
development} scant body hair. scant beard. sexual function body hair. hair normal. normal potency, 
normal. scant body hair. 
Genitalia Penis subnormal Subnormal size. Subnormal size. Normal. Subnormal. Moderately 
size, bilateral Sperms 95% subnormal size. 
cryptorchidism abnormal in Aspermia. 
descent morphology and 
antuitrin-S non-motile. 
therapy before 
assay. 
tolerance 
test 
Basal —10% —4% —-15% —10% —10% 
metabolic tests) tests) tests) tests) tests) 
rate 
Androgen 15 o.1 Ir 34 8 42 
assay, 


management. All assays made prior giving testosterone, were made the method 
chloroform extraction and showed very little comb growth. Assays carried out using 
benzol extraction showed 0.8, 1.6 and 0.0 androgen, while the patient was receiving 
from 2.5 mg. testosterone propionate times week. There was one positive and 
one negative Friedman test result. 


Case man, aged 26, height in., weight 142 with history onset obesity 
years ago, but who had lost weight recently, had had hypertension for years and inter- 
mittent glycosuria for several years. was known have had extensive and resistant 
fungus infection the nails for years. complained marked nervousness for several 
years. His face was round, fat and red, the trunk was obese with purple abdominal striae 
and the genitalia were small. The prostate was normal size and hair growth was normal. 
Blood pressure was 170/100. The skeleton was markedly decalcified and one vertebra was 
collapsed. The glucose tolerance test showed diabetic curve, the B.M.R. was —3%, 
roentgenogram showed that the sella was normal, serum calcium was 12.1 mg. per 100 
blood and the serum phosphorus was 3.9 mg. per 100 cc. blood. The Friedman test 
result was negative. The urinary androgen assay result was Exploration right ad- 
renal showed small adenoma which was not regarded etiologic, and the removal which 
was not followed clinical improvement. After course roentgen therapy the pitui- 
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tary improved greatly, including the fungus infection the nails, which was eradicated. 
present his condition almost normal. 


adult males having proved lesion the pituitary gland (table 4). seen that 
the average level urinary androgens these cases was distinctly below that 
normal men for this age. Case showed the mildest degree clinical hypogonadism 
and also the highest androgen assay. 

Diabetes insipidus. One patient with diabetes insipidus has had assays. was not 
possible for differentiate between neoplastic and inflammatory lesion. 


Case man, aged height in., weight 152 complained frontal headache for 
years with increasing frequency and severity, and polyuria for months. Physical examina- 
tion showed normally developed man. There was moderate hypertrophy the prostate. 
The blood pressure was 158/98. The neurological examination gave normal findings. The 
B.M.R. was —7% and —12% two tests. Eye examination and visual field examination 
admission were normal. Findings roentgenograms the sella turcica and encephalo- 
grams were normal. had some relief from the headaches and polyuria for about month 
following spinal puncture and encephalogram. months began show some contrac- 
tion the visual fields and slight edema the optic discs well recurrence the head- 
aches and polyuria. 

was then given course roentgen ray therapy the pituitary gland and all his 
symptoms disappeared and have shown only very mild recurrence after months. The 
Friedman test result was negative before and after roentgen therapy. had partial 
sexual impotence prior the treatment but sexual function subsequently returned 
normal. The 24-hour urinary assay before roentgen therapy showed androgenic 
substance. This rose I.u. month and months after treatment. 


Pluriglandular disease. The following cases present evidence pluriglandular 
involvement unknown origin. will noted that the manifestations endocrine 
disease are dissimilar the cases. interesting feature the normally developed 
penis and prostate the first case, whom there were palpable testes and 
demonstrable urinary androgens. not unlikely that the endocrine signs this 
case are central neurological origin. The sexual function and potency either case 
not known. 


Case man, aged years, height in., weight 208 had previously had hernior- 
Bilateral cryptorchidism existed. His behavior was awkward, dull and quiet, and 
there was obvious mental retardation. Hair male distribution was excessive all over the 
body. The obesity was confined chiefly the trunk. Testes were not palpable. The penis and 
prostate were normal size. The blood pressure was 135/70. Findings roentgenograms 
head and sella turcica were normal. The glucose tolerance test showed diabetic type 
curve. The B.M.R. was —13%, plasma cholesterol 250 mg. per 100 cc. blood. The 
Friedman test result was negative. Androgen assay result was 


Case man, aged 40, height in., weight (his weight for the past 
complained headache and dizziness since head injury months previously. His general 
development was not remarkable except the obesity which was uniform type. The genitalia 
were normal size. Blood pressure was 150/100. moderate diabetes mellitus existed. The 
B.M.R. was —10%. The Friedman test result was negative. Androgen assay was 


Hypogonadism 


Urinary androgen levels are presented cases hypogonadism. All are well 
into adult age making these cases interesting for comparison with studies normal 
men. basis clinical evidence the cases have been classified under two main 
heads: first, cases prepuberal testis injury atrophy and cases functional 
type eunuchoidism, which, basis clinical study consisted cases se- 
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vere degree and cases mild degree eunuchoidism; secondly, cases hypo- 
gonadism occurring adults, consisting castrates and men whom there was 
incomplete testicular damage atrophy which had occurred after the individual 


had reached adult age. 
the cases prepuberal testes injury, (table all showed distinct clinical evi- 
dence eunuchoidism. The assays ranged from extreme low normal. 
The more severe cases functional eunuchoidism (table 6), excreted from 
1.U. daily, with average 3.6 approximately one-tenth the normal average. 
Kenyon al. (6) have reported cases eunuchoidism which the urinary 


TABLE PREPUBERAL TESTES INJURY 


Span of arms, in. 
Weight, lb. 


Clinical features 


Secondary sexual 
development 


Genital develop- 
ment and func- 
tion 


107 


Orchidopexy for bilat- 


eral cryptorchidism, age 
15. Postop. testicular 
atrophy. 


Eunuchoid proportions, 


puerile face, high voice, 
scant beard and body 
hair. Epiphyseal age 17 
yr. 


Penis aplastic, prostate 


minute, impotent, testes 
atrophic. 


Testes injury age 12. 


puerile voice and facies, 
epiphyseal age normal. 


| Eunuchoid proportions, 


Bean-sized testes, under- 


sized penis, small pros- 
tate, impotent. 


160 


Mumps orchitis at 13 yr. 
A herniorrhaphy at age 
15 yr.; testes found atro- 
phic and fibrotic. 


Eunuchoid skeleton, 
puerile voice and facies, 
lack of secondary charac- 
teristics. Epiphyseal age 
yr. 


tate very small. 


136 


Bilateral herniorraphy be- 


fore puberty. Postopera- 
tive atrophy testes. 


Eunuchoid body. High 


voice, no beard. Fine skin. 
Scant body, axillary and 
pubic hair. Epiphyseal 
age yr. 


Penis 64 cm. long. Prostate 


rudimentary. Right testis 
pea-sized. Left testis not 


palpable. Underdeveloped 
scrotum. No erections or 
emissions. Semen exam. 
consists of 0.01 cc. of epi- 
thelial debris. 


Roentgenogram 
of sella turcica 


Glucose tolerance 


Normal Not made. 


1. Lagging curve 
2. Flat curve 


Flat curve Not made. 


Testes not palpable. 
Penis, scrotum and pros- 


Basal metabolic | —7% to —14% 


Androgen assay, 


androgen assays ranged from 1.u. per day the 15-minute hydrolysis, with 
average about one-third their normals. 

Hypogonadism, castrates. McCullagh and Renshaw (7) found comb growth- 
promoting material chloroform extracts the urine eunuchs. Kochakian (8), 
using method extracting concentrated urine with chloroform under reflux for 
hours, found comb growth-promoting substance the urine one 
castrate studied. Kenyon al. (6) reported assays castrates. One, aged years, 
completely castrated and suffering from schizophrenia, showed per liter urine 
using the 2-hour acid hydrolysis. The other, age years, was obese, effeminate, 


and showed gynecomastia. The completeness the castration was questionable. This 
patient excreted 3.5 per liter urine, the 2-hour hydrolysis method being used. 
present cases (table 7), which were completely castrated and the fifth 
(case gave history that part one testicle was left operation. included 
this group, however, because examination testicular tissue could found 
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and showed the body and emotional changes characteristic castration. 

Adult hypogonadism (testicular damage). The other cases (table represent 
various degrees testicular damage atrophy occurring adults. The single assay 
results ranged from with average for the group being 14.5 which less 
than one-half the average for normal men. such cases are represented this 
group with incomplete testicular damage, hypogonadism may difficult diagnose 


clinically since the symptoms are often not distinctive and the psychoneurotic ele- 
ments confusing. 


Disease 


Several authors have studied urinary androgen excretion cases adrenogenital 
syndrome, and adrenal cortical benign and malignant tumors (6, and our unpub- 
lished cases). way contrast, felt would interesting observe the uri- 
nary androgen excretion cases adrenal cortical insufficiency. Three cases clini- 
cally proved disease are presented (table All patients showed normal 
genital and secondary sexual development. None complained sexual impotence. 
There were abnormal physical laboratory findings other than those attributable 
Addison’s disease. 


TABLE MALE CASTRATES 


Case 1 | Case 2 | Case 3 | Case 4 Case 5 
Height, in. 63% | 68 67 | 710 62 


features 


Secondary 
sexual 
character- 
istics. 


Has had headaches, 
Nervousness, depres- 
sion, weakness, hot 
flashes, insomnia, loss 
of libido and potency 
since castration. 


ago followed by hot 
flashes, nervousness, 
weakness and loss 
of libido and po- 
tency. 


right testicle re- 
moved in 1926, fol- 
lowed by weakness, 
nervousness, fatigue 
and impotence. 


followed by hot 
flashes, weakness, 
Nervousness and loss 
of libido and po- 
tency. 
tomy. 


Prostatec- 


Normal sexual func- 
tion prior to castra- 
tion. Is emotionally 
unstable. No hot 
flashes. Complete 
loss libido and 
potency. 


male distribution on 
abdomen. 


| Fine skin, hair of fe- 


Fine skin. Pubic hair 
of feminine pattern. 
Scant beard and 
axillary hair. 


Weight, lbs. 150 143 145 188 142 
Clinical Ee in 1928. | Castration 2} yr. | Left testicle remov- | Castrated in 1934, | Castrate for 7 yr. 


Body almost hair- 
less. Scant axillary 
and pubic hair of 
feminine  distribu- 
tion. 


Genitalia Complete castration. | Complete castra- | No palpable testes | Complete castra- | Complete castrate. 
Penis normal. Pros- | tion. Penis normal. | tissue. Penis nor- | tion. Prostate ab- | Penis normal. Pros- 
tate atrophic. Prostate atrophic. mal. Prostate atro- pros- tate atrophic. 

phic. tatectomy.) 

Roentgen- Normal Enlarged with ele- | — Normal Normal 

ogram of vated posterior clin- 
sella oids. 
turcica 

Glucose Normal Lagging curve Hypoglycemic curve.| Normal Normal 

tolerance 

bolic rate 

Friedman 3 tests negative Negative Negative 4 tests negative Negative 

test I test positive I test positive 

Androgen 16 ° 7 ° 7 16 

assay, 1.U. | 10 


The sodium deprivation test described Power, Cutler and Wilder (10) 
showed definitely excessive urinary excretion sodium and chlorides case 
and The test was omitted case because two previous crises. The first assay 
case was made days after beginning low potassium diet, sodium chloride 
mouth and cc. eschatin daily. The second assay was carried out specimen 
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TABLE DISEASE 
Case Case Case 

Age 

Weight, 133 125 147 

Average blood 95/60 116/70 120/74 
pressure 

Chief symptoms Skin uniformly dark for Complained fatigue, Entered hopsital severe 
and physical past yr. longer. Pig- shortness breath. Dull crisis. History nausea, 
signs mentation oral mucosa. pain lower abdomen weakness, hiccoughs; yel- 


Duration symp- 


Moderate weakness. Loss 
mo. 


Indefinite 


most time, nervous 
and weak. Oral mucosa 
pigmented. Skin normal. 


yr. with little change. 


low skin and loss 
Delirious. Skin and oral 


mucosa pigmented. 


yr. 
toms 

Roentgenographic Chest and adrenals nor- Normal chest. Adrenals Calcified mediastinal 
findings mal. not visualized. gland and old fibrosis left 


Typical dis- 


Typical dis- 


chest. Calcification 
both adrenals. 


Not made view 


vation tests ease. ease. crises. 
Great improvement All symptoms definitely Nearly complete freedom 
ment strength while diet, improved. Assay made symptoms when assay 


added NaCl and escha- 
tin. Blood pressure nor- 
mal and marked gain 


after mo. treatment. 


was made after mo. 
treatment. 


strength and weight 
desoxycorticosterone. 
LU. 


collected months after beginning treatment and time when the patient was 
low potassium diet and receiving gm. sodium chloride mouth daily and 
cc. eschatin intramuscularly every second day. The assay case was made 
months after beginning treatment with low potassium diet, added salt and daily 
receiving the latter the time the collection the urine for the assay. The speci- 
men was collected from case after months treatment and time when the 
patient was receiving regular daily dose cc. eschatin. 
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PERCUTANEOUS ADMINISTRATION TESTO- 
STERONE PROPIONATE FOR DYSMENORRHEA 


ABARBANEL 


From the Department Obstetrics, Sinai Hospital 
BALTIMORE, MARYLAND 


ESTOSTERONE PROPIONATE has been added the armamentarium the ob- 
stetrician and gynecologist, since this hormone has been found valuable aid 
the treatment dysmenorrhea (1, (3, the meno- 
pausal patient (6, 8), and the after-pains and painful engorgement the puerperium 
(9). These papers deal only with parenteral administration this hormone. The pur- 
pose this report present our experiences with the percutaneous use testo- 
sterone propionate the treatment dysmenorrhea with without premenstrual 
tension (10, 11). 


The therapeutic rationale for the use testosterone propionate, disorder the fe- 
male may briefly reviewed. All the sexual hormones possess bisexual properties, with 
wide individual variations (12). The female gonad, especially, possesses strong bisexual 
potentialities both biological (13) and embryological (14) evidence. Moreover, normal 
human females may excrete much androgenic substances their urine normal 
males (15). Testosterone has been shown not only powerful androgen, but also 
very potent gynecogen,! particularly regards its stimulative action the female genital 
tract following castration atrophy (12). short, testosterone may rightfully called 
‘female’ sex hormone sex hormone. 

The gynecogenic activity testosterone, however, dual. the one hand, resembles 
estrogens its ability evoke premature opening the vagina the normal and castrate 
immature rats (16), produce uterine growth the rat (12) and cat (17), well main- 
tain the sexual skin (18) and stimulate the growth the endometrium ovariectomized 
monkeys (19). The concept that testosterone ‘neutralizes’ estrogens (20), therefore cannot 
accepted mathematical plus-minus reaction. general, testosterone and estrone exert 
cooperative, synergistic effect upon the female genital tract (12). the other hand, tes- 
tosterone exhibits progesterone-like action its ability elicit progestational response 
the endometrium the rat (12), cat and rabbit (21), well inhibit menstruation 
the monkey (18) and man (4). addition, testosterone can maintain pregnancy rats 
castrated during pregnancy (22). 

Like progesterone, testosterone will inhibit rhythmic intermittent contractions the 
rabbit’s uterus (23), well markedly decrease the tension which air will persufflate 
the rabbit’s tube (24). Motility the human uterus and tube may also diminished 
testosterone (9, 24). 


Most observers are agreed that the immediate cause the pain dysmenorrhea 
associated with relatively excessive contractions the uterus (25), producing 
transient ischemia (26). Since testosterone will inhibit markedly decrease inter- 
mittent myometrial contractions, its use the treatment dysmenorrhea becomes 
manifest. Clinical experience affords ample evidence its effectiveness when adminis- 
tered parenterally (1). 


collective term for all substances which are able restore, some extent, the 
female genital tract following castration atrophy, stimulate its growth directly; induce maintain 
the secondary sex characteristics the female. 
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Some the sex hormones can readily absorbed through the skin and mucous 
membranes. Percutaneously, estrogens have been demonstrated effective both 
the laboratory animal (27), and man (28). similar manner, androgens have 
been shown exert systemic effects the male both experimentally (27) and clini- 
cally (29). the female, testosterone also effectively absorbed, for found that 
percutaneous administration testosterone propionate would lead the same pre- 
cocious opening the vagina normal and castrate immature rats obtained 
subcutaneous injection. 

About the same time these experiments were under way, one our dysmenor- 
patients objected strenuously the necessity for injections. Therefore, she 
was given the hormone dissolved sesame oil and instructed rub little under 
each arm before retiring night. The result proved satisfactory that per- 
cutaneous administration has been prescribed for additional patients. 


PROCEDURES AND METHODS 


Ten patients complaining dysmenorrhea with without premenstrual tension 
have been treated the percutaneous administration testosterone propionate 
the last year half. present the following indications for the use this method 
have presented themselves: objection the use injections, young patients who 
were going school and could not come regularly the dispensary, those who had 
been treated previously injection and who still had few residual symptoms, and 
those who, having leave town, could not (or would not) secure the injections. Each 
patient strongly urged receive parenteral therapy first, since the required thera- 
peutic dosage that route affords guide the amount necessary percutaneously. 
Moreover, have found general rule that those who not respond 
parenteral therapy usually will not respond cutaneous administration. 

The dosage required the percutaneous route times great that 
necessary the subcutaneous route, depending mainly upon the vehicle. Sesame 
oil, our experience, has proven more effective than any the ointment bases tried. 
However, the ointment has more less greaseless base and preferred 
patients. 

The axillary region has been the one choice empirical basis. alter- 
native, the inner part the thighs the deltoid region has been utilized. 

gynecological examination reveals normal findings, the patient told start 
percutaneous administration days weeks before the expected onset the 
next period. However, the uterus found small anatomically misplaced, 
both, she thirty years old more, the patient advised start applica- 
tions days after the period over and continue them for the remainder the 
cycle. The total dosage per cycle has ranged from mg. testosterone 
pionate. cannot too strongly emphasized that each patient must treated 
individually; therefore, set dosage schedule can outlined. 

After successive periods with little discomfort, therapy discontinued 
for month order note whether improvement maintained. not, therapy 
repeated again. 

There are several points noted instructing the patient. She must told 
not use any the so-called deoderants the axillary region these substances 
have been found interfere very materially with effective absorption. Moreover, 
she advised shave off the hair that area, since absorption enhanced consider- 
ably this procedure (30). suggested the patient that she leave the tube 
bottle containing the ointment oil her dressing table and use when she retires 
for the night. Because the therapy, the usual premenstrual molimina may very 
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frequently absent. The patient, therefore, advised prepared few days 
before the expected onset her period she may disagreeably embarrassed. 
The following case histories illustrate the method approach. 


Case This case history provides some comparison the intramuscular, subcutaneous, 
oral and percutaneous methods administration. addition, some study the effect 
concentration and vehicle effective cutaneous absorption was attempted. The degree 
dysmenorrhea was used end point. 

23-year-old, white, divorced, professionally trained woman had suffered from severe 
dysmenorrhea ever since the menarche the age 13. Menses recurred 32-day 
intervals and lasted days, the flow being fairly profuse, with occasional clots, for the 
first days. Her mother and one two sisters also had dysmenorrhea. the age 11, 
appendectomy had been performed. When she was she married. she had spon- 
taneous abortion months gestation. 

Premenstrually, severe dull headache would develop over head” days 
before the next period. lasted hours, being relieved with salicylates. About 
week before the onset flow, she noted sharp increase her appetite for all kinds 
sweets and craving for salt with However, the day before the period 
began, anorexia and nausea appeared. Constipation, present for days prior onset, cleared 
with the flow. Her face broke out into mild acneiform eruption during the last week 
cycle, clearing spontaneously with the menses. Three days before the onset, her 
breasts swelled, became very tense and tender, while the nipples became extremely sensitive. 

Approximately one week before the period began, there was rather abrupt change 
personality, From quiet, retiring person, she became extremely active, aggressive one. 
She was “always the go,” pursuing her duties with zest that surprised her superiors. 
Her physical unrest was accompanied marked nervous irritability and emotional in- 
stability. Little things that she had not noticed few days before, now tried her patience 
sorely. She rapidly lost her temper and cried easily matters did not run smoothly enough 
for her. the other hand, all went well, she felt elated. However, the most outstanding 
symptom that appeared this time was remarkable increase libido. Her desire for sexual 
intercourse, regardless frequency coitus, amounted practically that nympho- 
maniac. 

This manic activity would change the day before the flow started dull lethargic 
state, though had burnt myself out.” She now tired very easily, while her nervous 
irritability became almost unbearable, even her closest friends. 

hour after the flow started severe pain appeared. This was described asa constant dull 
ache with occasional sharp shooting pains which radiated the lower portion the hypo- 
gastrium. The pain lasted hours. She would have bed with hot water bottle 
and heavy sedation (codeine, even morphine) seek relief. 

Physical examination and laboratory findings were essentially normal, except for third 
degree retroversion normal sized uterus. Manual reposition failed. Surgical intervention 
was refused this time. 

table outlined the effect various methods administration testosterone 
propionates upon her symptoms. noted that although the premenstrual tension was 
completely relieved, her dysmenorrhea reappeared soon placebo therapy was sub- 
stituted treatment was discontinued. effect was noted upon the premenstrual acne, 
increase appetite for sweets and salt. The premenstrual mastalgia was cured. 

Three months ago, her uterus was suspended. Her last two periods have been painless. 
Her premenstrual tension very slight. 


Case 38-year-old nulliparous wife physician had suffered from severe dysmenor- 
rhea since the menarche the age 12. Menses recurred 28-day intervals and lasted 
days, the flow being moderate the first days and scanty the last days. 

Previous therapy had included pregnancy urine extracts (APL), several dilatations and 
curettages, estrogens, progesterone and irradiation the pituitary. addition, third 
degree retroversion small uterus had been partially corrected with pessary. These 
measures had given little relief. 
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Premenstrually, her breasts became full and tense days before the onset. the 
day before, she became moderately irritable. Her voice became husky. With the onset 
flow, she experienced sharp intermittent lower abdominal pains which lasted hours. 
She had bed heavily sedated for relief. Nausea, anorexia, lassitude and marked 
fatigability were also present this time. 

Because small, anatomically misplaced uterus, and since she was over thirty, therapy 
was prescribed throughout the cycle. The first month she applied approximately mg. 
testosterone propionate dissolved ointment base containing mg. hormone per gm. 
vehicle. There was definite decrease pain, sedation being required, although she 
did bed. The following month, the dosage was increased mg. testosterone 
propionate. Pain was decidedly less, lasting hours. Appetite was good and fatigue was 
slight. Flow was slightly increased amount but not duration. The dosage remained the 
same for the next cycle. There was practically pain although she went bed out force 
habit. Mild anorexia was present. Therapy was discontinued note any changes. The 
first day the succeeding period found her out shopping. Since then months), with 
further therapy, she has had practically pain with her periods. Slight premenstrual 
mastalgia, throatiness the voice, and slight fatigability are the only residual symptoms. 


Case young woman, aged 21, had suffered from very severe dysmenorrhea since the 
onset menses 13. Periods were regular, recurring 30-day intervals and lasting 
days. Pelvic findings were normal. She received mg. subcutaneously divided doses 
during the week before her period and mg. intramuscularly the first day the flow. 
The flow was painless. The following cycle she took mg. testosterone propionate, plus 
bile salt tablet, orally, for the days before her period. Again she had pain. The next 
month she failed report for treatment. This time she had pain. She was then placed the 
ointment, applying mg. testosterone propionate during the days before her period. 
She had mild achy feelings for the first few hours. Therapy was repeated the following 
month. This period was painless. Therapy was discontinued, and her pain returned again. 
Accordingly pellet crystalline testosterone propionate, weighing 25.6 mg., was placed 


under the skin the thigh. (The results the use pellets will reported the near 
future.) 


Case young woman years old had mild dysmenorrhea and irregular periods until 
she was 17. this time, appendectomy was performed. Since then her periods have 
become regular but extremely painful, necessitating the loss one two days from work 
each month. Pelvic examination revealed normal sized anteflexed uterus which was pulled 
over slightly the right but was not tender motion. 

The first month she received mg. testosterone propionate subcutaneously days 
before and mg. intramuscularly the day onset flow. There pain present 
the first day, but with sedation, she was able continue her work. The following month 
she took mg. testosterone propionate, plus bile salt tablet, orally for days before the 
onset flow. There was some discomfort present but that was relieved with two additional 
mg. tablets. The following month she applied the equivalent mg. testosterone 
propionate days before the onset. There was pain all, except for mild pelvic 
discomfort. Therapy was repeated the following month. This time she had severe pain. 
Close questioning revealed that she had begun use axillary deoderant that month. This 
substance was discontinued. She used the ointment alone before and had practically 
painless period. The following month, mg. testosterone were applied with excellent 
results. Therapy was discontinued and she complained moderately severe pelvic dis- 


comfort. present mg. hormone ointment form will relieve her whenever she has 
return pelvic discomfort. 


Case girl years old, had always had somewhat irregular periods, (26 days) 
accompanied severe dysmenorrhea. She always received complete relief with mg. 
testosterone propionate given divided subcutaneous doses the days before her 
period. Whenever therapy was discontinued symptoms returned. She failed receive relief 
with either the ointment oil doses mg. testosterone propionate. 
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This patient has been the only one, date, who has failed respond percutaneous 
therapy after receiving relief parenteral administration. 


Case housewife, age 28, had always had severe dysmenorrhea. Menses were 
regular, lasting days, and were moderately profuse. Pelvic examination revealed 
slight retroversion normal-sized uterus. She had received doses mg. testosterone 
propionate subcutaneously during the week before her expected period, for months. There 
was complete absence pain each time. She remained symptomless for several months, 
when return moderate pelvic discomfort the time menses recurred. She applied 
mg. testosterone propionate sesame oil for months, with complete relief each 
time. For the past months, she has been symptomless. 


Case unmarried teacher, years old, had always suffered from severe dysmenor- 
which often necessitated absence from school for day. Menses were regular, normal 
amount and occasionally contained clots. Gynecological findings were essentially normal. 
She had previously received relief with mg. testosterone propionate, given divided 
subcutaneous doses the days before her expected period. With return symptoms, 


she applied mg. testosterone propionate during the days before her period, for 
two cycles, with complete success each time. 


Case school girl aged 17, had had marked dysmenorrhea since she was 13. Her 
menses began 12, recurred 30-day intervals, and lasted days. Severe cramp- 
like pains appeared about hour before the flow began, and lasted hours. 
result, she had stay out school one day month. Gynecological findings were essentially 
normal. She had received complete relief for months, with subcutaneous doses mg. 
testosterone propionate the week before her expected period. Three months later, 
moderate pelvic discomfort reappeared. Accordingly, she applied the equivalent 


mg. testosterone propionate for successive periods. For the past months, she has been 
free pain. 


Case married woman, never pregnant, aged 26, had always experienced very marked 
irritability and emotional instability, since the onset menses 12. Her 
periods recurred 32-day intervals and lasted days. Starting days before her 
period, her breasts became full, tense and achy. the following day, she noted that she 
tired very easily and nervous and the day before her period began, she 
became shrew,” according her husband. Moderately severe dysmenorrhea 
was present for the first hours flow. Pelvic findings were essentially negative. Parenteral 
therapy mg.) the week before her period had given her complete relief for months, 
both from her tension and her dysmenorrhea. tension reap- 
peared months later, along with moderate pelvic discomfort the time flow. She 
applied mg. testosterone propionate for one month, mg. the second month, and 
mg. the third month, ointment form, the days before her period, with complete 
absence symptoms each time. For the past months she has been asymptomatic. 


Case 10. young woman, aged 28, married, grav. para had always had moderately 
severe since the onset menses 11. There were pre-menstrual symptoms, 
the pain appearing just before the onset flow. Pelvic examination revealed second degree 
retroversion normal-sized uterus. She received complete relief from symptoms with 
the application mg. testosterone propionate sesame oil the week before her ex- 
pected period, for months. The fourth month she failed menstruate. Friedman test 
weeks later was positive. She recently was delivered normal, baby boy. 


DISCUSSION 


Influence absorption the vehicle and concentration hormone. Testosterone 
propionate was absorbed the skin clinically effective amounts. Critical study 
the results obtained, especially case revealed that there are two cardinal 
principles considered percutaneous administration this hormone. These 


a 


TABLE 1. THE EFFECT OF VARIOUS METHODS OF ADMINISTRATION OF TESTOSTERONE PKOPIONATE 
UPON THE PREMENSTRUAL TENSION AND DYSMENORRHOEA OF Case I. 


Men- Total Premenstrual § Emotional instability Nymphomaniac 
strual Treatment dosage, breast and nervous tendencies Dysmenorrhea 
cycle mg. tension irritability 
None Very marked; crying Very marked Extremely severe for 
for3daysbe- spells, temper tan- 48 hr. Required opi- 
fore onset trums, etc. ates, bed rest 


2 Intramuscular, 5 mg. in 15 Very mild Mild, one crying spell Moderately reduced Very slight pelvic 
1 cc. of sesame oil 3 times discomfort. No medi- 


during 8 days before on- cation needed 
set of flow 

3 Subcutaneous, 5 mg. in 10 Absent Extremely mild; slight Slight No discomfort at all 
cc. sesame oil irritability 
8th and 3rd days before 
menses 

4 Percutaneous, 0.5 cc. 25 Absent Still very mild Much diminished, None 
daily for 10 days before loss of libido 
onset, 5 mg./cc. sesame 
oil 

5 Percutaneous, sesame oil ° Very slight Slight nervous irritae Practically none Very severe for 2 
alone, 0.5 cc. daily for 10 bility days. Nausea and 
days before onset vomiting. Required 

heavy sedation. 

Percutaneous, cc. Absent Very slight Absent None 
daily for days before 
onset 5 mg./cc. sesame 
oil 

7 Percutaneous, 2 gm. oint- 40 Absent Very slight; mild ir- Practically none Moderate discomfort, 
ment daily for days ritability some nausea. Com- 
before onset 2 mg./gm. plete relief with 5 mg. 
of ointment intramuscularly 

8 Percutaneous, 1 cc. daily 25 Absent Absent Absent Slight pelvic distress, 
for 10 days before onset mild aching pain. No 
2.5 mg./cc. sesame oil sedation needed 

9 Percutaneous, 3 gm. of 60 Absent Absent None None 
ointment daily for 10 
days. 2 mg./gm. oint- 
ment 

to Percutaneous, 3 gm. of 60 Absent Absent None None 
ointment daily for 10 
days. 2 mg./gm. oint- 
ment 

11 Percutaneous, cold cream ° Slight tine None None Very severe for 2 
alone, 3 gm. daily for 10 gling at nip- days. Required heavy 
days before onset ples sedation. 

12 Percutaneous, 1.5 cc. 30 None None None Very mild discomfort. 
daily for days before Relieved 
onset. 2 mg./cc. sesame lates 
oil 

13 Oral, 10 mg. daily+bile 70 None None None Very mild discomfort 
salt tablet, for 7 days be for few hours after 
fore onset onset 

14 Oral, 10 mg. daily, plus 50 None Very slight-felt None Moderately _ severe. 
bile salt tablet, for 5 days “jumpy” Complete relief with 
before onset mg. intramuscu- 

larly hr. after onset 

15 None o 8=©.©None Very mild irritability None Very severe for 2 

days. Required much 
sedation 

16 Retroversion corrected ° None Within normal limits None None 
by surgical intervention 

17-18 None ° None Within normal limits None None 


are the nature the vehicle and the concentration hormone per unit volume 
vehicle. Sesame oil proved more effective vehicle than the ointment base when 
the hormone was used similar concentrations (compare menstrual cycles and 
with and 10, table 1). Provided the total dosage remains the same, the greater 
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the concentration hormone per unit volume vehicle, certain maximum, 
the greater will its effective absorption (compare menstrual cycles and with 
and table 1). other words, mg. testosterone propionate dissolved 
cc. vehicle will much more effectively absorbed than mg. dissolved 
cc. the same vehicle (30). Other important points that should mentioned are 
that absorption more efficacious shaved area and that so-called axillary de- 
oderants should not used the same time that percutaneous therapy being 
employed. 

The mechanism whereby the sexual hormones are absorbed the skin still 
remains demonstrated. That the oily substances contained the skin and se- 
creted the sebaceous glands play active part seems obvious for has been found 
that the best vehicles regards the most effective absorption (in the rat) have been 
the common fat and sterol solvents—ether, alcohol and benzene (28, 30). 

Percutaneous compared parenteral and oral methods administration. Com- 
parison the subcutaneous, intramuscular, oral and percutaneous routes reveals 


TABLE RELATIVE EFFECTIVENESS ADMINISTRATION GIVEN DOSE TESTOSTERONE PROPIONATE 
THE INTRAMUSCULAR, PERCUTANEOUS AND ORAL ROUTES COMPARED THE SUBCUTANEOUS ROUTE. 
(Ratios based clinical evidence from cases dysmenorrhea, functional bleeding and menopause.) 


Subcutaneous: percutaneous (sesame oil) 
Subcutaneous: percutaneous (ointment) 1:6 
(plus bile salts) 


that the subcutaneous route appears the most effective per unit dose (table 2). 
The relative values that are listed this table must regarded only approximate 
since they are based clinical evidence—an end-point difficult assess with exact- 
ness. However, menopausal patients, well cases functional bleeding, 
the intramuscular route has been found from one-half two-thirds effective 
per dose the subcutaneous route (5), tending confirm the observation noted 
table 2.2 That the cutaneous route one-third one-sixth effective per dose the 
subcutaneous one has also been reported for testosterone propionate the male 
(29). The same ratio has been noted for estrogens ointment base (28). 

When testosterone propionate administered orally, the addition bile salts 
considerably enhances its effective absorption. bile salts are omitted, the clinical 
effects, the dosage employed, are practically absent. This observation has been 
repeatedly confirmed menopausal patients. the latter, well case (cycle 
14), the oral route has been found approximately one-seventh effective per 
dose the subcutaneous one. Foss reports ratio (29). However, did 
not use bile salts. 

Relief dysmenorrhea. The manner which the dysmenorrhea relieved will 
not fully clear until definitely known what factors initiate the pain. The 
resultant alteration the strength the contractions probably plays important 
not essential role, since most authorities agree that relatively excessive uterine 


Additional evidence offered the following case. patient was found allergic 
sesame oil only the time her menstrual period. cc. sesame oil were given intramuscularly 
within hours the onset menses, she developed marked urticaria and itching. given more 
than days before the onset, symptoms developed. the other hand, sesame oil were given sub- 
cutaneously days before the onset, urticaria and itching appeared. other words, the duration 
action subcutaneous dose was twice that intramuscular one. 
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contractions are the precipitating factor. The immediate cause the pain believed 
result from transient uterine ischemia produced these contractions. That some 
women may suffer pain because hypersensitivity normal contractions cannot 
denied (37). That testosterone propionate does relieve premenstrual tension evi- 
dent. Reasonably, then, the relief the dysmenorrhea may partly, even en- 
tirely, caused certain yet unknown effects testosterone propionate upon the 
nervous system. Why the relief permanent some people still beyond explana- 
tion. 

Excessive libido. explanation for the nymphomaniac tendencies case 
cannot advanced nor the mechanism its suppression elucidated. loss 
libido was also noted cases functional uterine bleeding treated with testoster- 
one propionate (5). interesting observe that the increased libido appeared 
the luteal phase the cycle. guinea pigs, has been noted that estrus caused 
the action progesterone (31). Testosterone capable inhibiting estrus 
guinea pigs (32) and rats (33). One must very cautious, however, applying 
animal data such complex factor sexual drive man. interesting note 
that nymphomania, part the premenstrual tension syndrome, has been relieved 
with progesterone (11). 

Premenstrual tension. The relief the irritability and emotional instability must 
surely involve some action testosterone propionate, either primary secondary, 
upon the autonomic nervous system and the endocrines one hand, and the psyche 
the other. Just what the modus operandi may be, still the scope our 
present understanding these interrelationships. 

Premenstrual mastalgia. The relief the premenstrual breast tension cannot 
explained the basis our present knowledge the action testosterone pro- 
pionate upon the human breast (34). Clinically, this hormone has been found effective 
for the relief this condition (1) well the painfully engorged breast the 
puerperium 

Premenstrual craving for sweets and salt. The premenstrual craving for sweets 
has been explained the basis premenstrual speeding carbohydrate 
metabolism (35). The desire for salt premenstrually may associated with pre- 
menstrual rise estrogens and the presence corpus luteum. Estrone and proges- 
terone may cause salt retention and lead positive water balance, thus explaining 
the premenstrual gain weight many individuals (36). 


SUMMARY 


Percutaneously, testosterone propionate has been shown relieve dysmenor- 
rhea and premenstrual tension. Percutaneous administration this hormone involves 
least two cardinal considerations. These are the nature the vehicle and the con- 
centration hormone per unit volume. Sesame oil proved more efficient ve- 
hicle than the ointment base used. Provided the total dosage remains the same, the 
greater the concentration hormone per unit volume, certain maximum, the 
greater the effective absorption. 

The indications for percutaneous administration testosterone propionate for 
dysmenorrhea with without premenstrual tension are objection parenteral 
therapy, maintenance therapy for residual symptoms after parenteral administration, 
and those whom parenteral therapy unavailable. Each patient should strongly 
urged receive injections first order determine response testosterone pro- 
pionate; the amount necessary for percutaneous administration may thus gauged. 

Dose for dose, the subcutaneous route the most efficient method administra- 
tion. The intramuscular route one-half two-thirds effective. Percutaneously, 


May, 1940 TESTOSTERONE AND DYSMENORRHEA 773 


testosterone propionate one-third one-sixth effective the subcutaneous 
route. Orally, combined with bile salts, about one-seventh effective when 
given subcutaneously. From practical viewpoint, however, the percutaneous 


method much more economical than parenteral therapy and preferable the 
patient. 


signs masculinization were ever noted. The only possible sign de- 
feminization was the loss nymphomaniac tendencies one patient. 


The author wishes thank Drs. Silberman and Radman for their earnest cooperation. 
The testosterone propionate these studies were supplied under the trade name perandren 
and perandren-ointment Ciba Pharmaceutical Products, Inc., Summit, 
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MAINTENANCE THE CORPUS LUTEUM FUNCTION 
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NUMBER experiments have been published 1934 from this laboratory 

showing the relation between the function the ovarian follicles and the 

development and endocrine activity the corpus luteum (1). The in- 
vestigations performed rabbits led the following main observations. 


(a) mature follicle allowed remain after coitus while the surrounding ovarian 
cortex destroyed electro-coagulation, normal corpus luteum does not develop from 
the follicle. There appears either follicular luteal cyst more less atrophic corpus 
luteum. 


(b) the ovarian cortex around mature corpus luteum burned away the same 
way, the growth and function the corpus luteum disturbed. 

(c) the experimental animal treated with estrogen during these conditions, the 
development the corpus luteum proceeds normal manner. 


was concluded from these experiments that the action certain amount 
estrogen necessary for the function the corpus luteum. the ovarian cortex 
which produces destroyed, luteinization disturbed, but the injury can re- 
paired administration the follicle hormone. 

Further investigations (2) into these questions showed that the administration 
estrogen prolongs the life and functional capacity the corpus luteum 
pseudopregnancy from the normal days until least days. The uterine 
mucosa then varies appearance. some cases, the typical progesterone reaction 
disappears and the endometrium proliferative. other cases, the mucous membrane 
more neutral, but occasionally the typical progestational proliferation remains. The 
reaction the mucosa largely dependent the size the estrogen dose given, 
but there are individual variations and, therefore, the type the mucous membrane 
may differ widely series animals, all whom receive the same amount 
estrogen. 

These results agree principle with the observations Allen and Heckel (3) 
who also found that the life the corpus luteum pseudopregnant rabbits could 
considerably lengthened the giving estrogen. There one difference, however. 
Allen and Heckel seem have always observed progestational reaction the 
endometrium, long they were able preserve the corpora lutea estrogen 
administration. This was not the case our experiments, nor did Klein (4), who 
made similar experiments, always find progestational proliferation the endo- 
metrium. The most striking change the disappearance the syncytium the 
epithelium the endometrium, and Klein raises the question whether the corpus 
luteum, despite its normal appearance, really functions. admits the possibility, 
however, that estrogen, which antagonistic the corpus luteum hormone 


work has been aided grant from Stiftelelsen Therese och Johan Anderssons Minne, 
Stockholm. 
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some respects, the direct cause the disappearance the specific progestational 
reaction the mucous membrane. 

order find out whether estrogen works directly the corpus luteum 
through the hypophysis, further investigations were carried out animals hypo- 
physectomized after coitus (5). Normally the corpus luteum rabbits degenerates 
the third fifth day after hypophysectomy. hypophysectomized animals 
treated with estrogen the corpora lutea remain for least days. The uterine 
mucosa then, the previous cases, presents picture varying according the 
strength the estrogen dose and the individual case. some instances the pro- 
gesterone reaction persists, others replaced estrous reaction, and still 
others the membrane has more neutral appearance. 

Robson (6) later published identical results. There thus doubt that estrogen 
does not exert its action way the hypophysis, Hidaka (7) maintained recently, 
but the follicle hormone acts directly the luteal cells. 

recent communication (8) Heckel and Allen showed that not only pseudo- 
pregnancy but also pregnancy can prolonged the rabbit the administration 
estrogen. When the delivery delayed this manner, the fetus dies probably 
direct consequence the abnormal amount estrogen introduced into the organ- 
ism. addition, appears from Robson’s investigations (9) that treatment with the 
follicle hormone may prevent the interruption pregnancy which otherwise always 
follows upon hypophysectomy. 

Certain other substances have been tested for their capacity maintain the 
functional life the corpus luteum without directly influencing the endometrium. 
series experiments rabbits gave the following results. 


The follicle hormone. Estrone, estradiol and estradiol benzoate have essentially the same 
effect. The life the corpus luteum can prolonged with all three. The appearance the 
endometrium varies. After the same progestational response observed some 
cases, but not others. 

Diethyl-stilbestrol. series experiments were made with the diethyl-stilbestrol de- 
scribed Dodds and his coworkers. (Estilbin, from the Danish pharmaceutical firm 
Medicinalco, was used.) This preparation prolonged the life the corpus luteum, both 
pseudopregnancy and after hypophysectomy, manner analogous that the follicle 
hormone, Robson also observed. The appearance the mucous membrane varied the 
same way after the administration the follicle hormone. 

The corpus luteum hormone. was interest learn whether the corpus luteum hor- 
mone itself was able influence the luteal cells same way the estrogenic substances, 
but such was not the case. The two preparations, lutex (Leo) and proluton (Schering), 
could not prevent the rapid degeneration the corpus luteum after hypophysectomy, 
although 1.u. per day were used. 

The male hormone. consideration the chemical relationship between the male and 
female sex hormones, tests were made with androsterone and testosterone. was not 
possible maintain the life the corpus luteum with either these substances. 

The hormone from the suprarenal cortex. was found that the cortical hormone, which 
relatively closely related the sex hormones chemically, did not exert any conserving 
influence the corpora lutea. 

Vitamin Judging from the investigations published, vitamin seems exert direct 
indirect action the ovaries, and perhaps especially the corpus luteum. For this 
reason extensive series experiments was carried out with relatively large doses wheat 
germ oil, administered both mouth and subcutaneously. prolongation the functional 
life the corpus luteum pseudo-pregnancy was observed follow this treatment. 

Vitamin and vitamin These vitamins were likewise ineffectual this respect. 


Thus, the substances yet tested, only the estrogenic which can maintain 
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the life the corpus luteum. This unfavorable circumstance from the standpoint 
therapy, because the difficulty knowing what influence they will have 
the endometrium given case. substance which stimulated the corpus luteum 
without disturbing the structure the uterine mucosa would bea valuable asset. Un- 
til preparation produced, best limit therapy the giving estrogen 
such small does that does not affect the endometrium, the hope that will, 
nevertheless, influence the corpus luteum. Judging from the results previously pub- 
lished (10) the treatment habitual abortion, certain advantages are gained 
from this procedure, even still have really objective means judging its 
effect. Undoubtedly, would better were possible increase the estrogen 
dose and the same time administer the corpus luteum hormone protect the 
endometrium. However, present test this combination sufh- 
ciently great number cases because the financial burden involved lengthy 
treatment with progesterone. 

Heckel and Allen (8) stated that these observations have been made rabbits 
only and that the observations cannot applied directly humans. experi- 
ments have been reported which indicate that the administration estrogen can 
prolong the functional life the corpora lutea human ovaries. 

Zondek (11) stated that the menstrual cycle women definitely disturbed 
through the giving large doses the follicle hormone. Menstruation stops for 
varying length time because the development the corpora lutea inhibited and 
this turn prevents the endometrium from going through the premenstrual stage, 
fact which easily determined histologic analysis the uterine mucosa. These 
conditions vary greatly from case case, however, and the duration the amenor- 
rhea not directly dependent upon the size the hormone dose. Zondek considers 
that the inhibition due the estrogen causing shifting the proportion between 
the and hormone secreted the hypophysis. 

have been able verify Zondek’s observation that estrogen treatment may 
lead amenorrhea, which the uterine mucosa exhibits secretory phase. How- 
ever, case has been observed which the mucous membrane was the progravid 
secretory type after estrogen administration, showing that the corpus luteum was 
stimulated the follicle hormone lengthened activity manner which agrees 
principle with the observations made animals. second case has been observed 
which incomplete corpus luteum function was considerably improved treat- 


ment with the follicle hormone. Since these two clinical cases appear special inter- 
est, they will further described. 


CASE REPORTS 


Case The patient was 37-year-old para III with regular menstruation. For short 
time prior entry she had suffered from mental depression and itching eruption the 
external genitals. examination, the genital organs proved normal, except for signs 
pruritus vulvae. The patient was treated with estradiol monobenzoate (ovex Leo). Ten 
thousand units were given intramuscularly twice week for weeks. During this period 
the menses ceased entirely and the pruritus disappeared. soon the treatment was dis- 
continued, the normal menstrual cycle returned. little over months later, the pruritus 
recurred, and the patient was given another hormone treatment the same before. Again 
the menses ceased, return after the conclusion the treatment. After about year 
freedom from symptoms, during which period the menses were regular, there was another 
recurrence the pruritus and the same treatment was begun again. The menses stopped and 
weeks after the last menstruation, when injections had been given, specimen the 
endometrium was removed. was found that the mucous membrane was the secretory 
phase, showing tortuous glands, perhaps slightly wider than usual. Staining the membrane 
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was positive for mucus. The stroma was loose, edematous places, and decidual transforma- 


tion was beginning. few days after the specimen was taken, apparently normal men- 
struation began. 


Case 32-year-old nullipara complained extremely profuse menstrual flow occur- 
ring regular intervals for years. The copious bleeding had caused her become greatly 
anemic, despite treatment with iron, arsenic and liver preparations. Nor did curettage lead 
any amelioration. The uterus was normal size and the adnexa appeared normal. Treat- 
ment with estrogen was attempted. Six thousand were given daily per during the 
second half the intermenstruum. The menstruation then became fully normal and the 
anemia improved. The patient continued with the treatment for months during which 
time the menstruation was normal quantity. her own initiative she then decreased 
the estrin dose 3000 daily. The menstrual flow then became very abundant again, but 
returned normal when the dose was raised the amount originally prescribed. Further 
attempts decrease the dose led the same results. order find out more about the 
way which the estrin worked, the patient was told stop taking for some time, and 
just before menstruation was expected, which turned out profuse, specimen the 
uterine mucosa was removed. was found contain wide glands and the cells showed only 
slight mucus production. The stroma was fibrous. The picture gave the impression slight 
tendency hyperproliferation and only slight secretion. The patient then resumed the 
estrin medication and before the next menstruation, which was normal, another specimen 
from the endometrium was taken. The endometrium then showed typical progestational 


state with tortuous glands, lined with cells and loose stroma with be- 
ginning decidual transformation. 


DISCUSSION 


the first patient the interval between the menstruations was lengthened 
the relatively large doses estrin. From the usual weeks was prolonged about 
weeks, somewhat longer than the period estrogen medication. Examination 
the uterine mucosa shortly before delayed menstruation showed the endo- 
metrium have typically premenstrual character and thus that the corpus luteum 
was functioning. 

the second patient, the estrogen had favorable influence the function 
the corpus luteum, far can judged. the first specimen revealed, was not 
functioning sufficiently bring about normal secretory phase. After the estrogen 
treatment, its function was intensified, with the result that the mucous membrane 
exhibited typical secretory phase, and the patient’s profuse menses became normal. 

The amounts hormone administered the two cases were different. Rela- 
tively large doses were given the first case and relatively small ones the second. 
Nevertheless, the effect was much the same both instances. This agrees with the 
results the animal experiments. some experiments distinct transformation was 
observed and others was not, although the estrogen doses were the same and the 
corpora lutea had similar histological appearance. 

The amenorrhea observed after treatment with the follicle hormone has been 
thought due degeneration the corpus luteum, but not improbable that 
sometimes due maintenance the luteal function under the influence the 
follicle hormone. 

tempting try make use the discovery the follicle hormone’s 
stimulating effect the corpus luteum for therapeutic purposes cases menstrual 
disorders due deficient luteal function and also during the first months preg- 
nancy cases habitual abortion. However, the elaboration such therapy in- 
volves great difficulties present, for the very reason that impossible judge 
how the estrogen administered affects the uterine mucosa. premenstrual de- 
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cidual reaction prevented disturbed the administration the follicle hor- 
mone, more harm than good done, even the corpus luteum stimulated. 


SUMMARY 


short review previous investigations the necessity the follicle hormone 
for the length life and function the corpus luteum given. Animal experiments 
have shown that the corpus luteum does not develop normally the estrogen-pro- 
ducing follicular system the ovary destroyed. the other hand, the period 
during which the corpus luteum functions pseudopregnancy and after hypo- 
physectomy considerably prolonged the administration estrogen, has also 
been pointed out Allen and Heckel, Robson, Klein and others. 

Different substances, including progesterone, androsterone, testosterone, the 
cortical hormone and vitamins and were tested animal experiments see 
whether any them had stimulating influence the corpus luteum without 
primarily affecting the endometrium. All these substances proved ineffectual. 

Two cases are described which demonstrate that the follicle hormone has 
stimulating influence the human corpora lutea. one them the interval between 
the otherwise normal menstruations was considerably lengthened during estrogen 
treatment. specimen the endometrium taken shortly before greatly delayed 
menstruation showed the mucosa the secretory phase. The amenorrhea 
brought about the administration estrogen thus not always, previously 
assumed, caused degeneration the corpus luteum, but may also due 
lengthening its functional life. 

the second case the patient had profuse menorrhagia. The mucous membrane 
showed incomplete secretory phase. After treatment with the follicle hormone, 
the menstruation became normal and the endometrium exhibited typical secretory 
phase. The function the corpus luteum was probably stimulated this case 
well. 

should possible use the follicle hormone for treatment certain con- 
ditions due faulty function the corpus luteum. One disadvantage, however, 
that the hormone likely cause disturbances the endometrium. 
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opment the knee related so-called bone age probably embodies the 

most minute and careful study the subject that has been made. Within the 
age range where they are applicable, these hand and knee standards permit more 
precise estimation skeletal status than has heretofore been possible. 

But using data for assessment bone age seemed that some 
the changes which were asked make diagnoses were very small degree 
indeed. often was impossible sure within one two steps inter- 
vals). order discover the limiting critical sensitivity the method have 
studied children over period years that age interval where diagnosis seems 
most difficult, namely ages 14. Left hand and left knee were taken each 
these children 6-month intervals nearly standardized technic could 
conveniently managed. 

The study started with one boy and one girl ages 10, 11, and and con- 
tinued until each pair reached ages 10, 11, 12, 13, and respectively. 

Besides the x-ray exposures, one (L.M.B.) made anthropometric studies 
assure herself that the children lay within the normal development expected for 
their age, and that they were normal body type. For some the children, accurate 
height and weight records extended back several years prior this study. 

Figures and show that all but one the subjects continued throughout the 
period observation well within the normal-ratio weight height, the one ex- 
ception being overweight girl. will seen from the annotated ages the end 
their individual graphs, there was some variation from one patient the other 
regard ratio height age. thought that these children were fair 
sample normal, well-nourished population enjoying normal growth for their age. 

The essential material the end the study consisted sets x-rays each: 
sets hands and sets knees; the elapsed time between successive x-rays 
any set being very close months; the whole period involved being years. 

Labels were now covered and each set hands and each set knees was 
shuffled within itself. Both authors then made independent efforts arrange each 
set chronological order, making use every available skeletal evidence growth. 
some cases the appearance and development sesamoid, the increasing size 
ossification center, carpal patellar, the ossification the tibial tubercle 


the development the hand, and his description the devel- 


Aided the Rockefeller Fluid Research Fund. 
Topp, W.: Atlas Skeletal Maturation, Mosby Co. St. Louis, 1937. 
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Bicristal Inches 


Weight Pounds 


based on U.S. children of 
Northwest European stock 


1935 


Weight Kilograms 


Bicristal_ in Centimeters 


Fig. Boys’ GROWTH GRAPHS. 


gave clues which were very much more usable for single person than for general 
standardization. 

Even so, when read one us, there was one instance error reading the 
hand and errors reading the knee. When read the other, there were errors 
hand and knee. 


Before evaluating the practical implications, two considerations are important. 


- 
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GROWTH 1-19 YEARS Series 
Bicristal Inches 
Weight Pounds 


Bayer& Gray 


Kil 


Bicristal Centimeters 


Fig. GROWTH GRAPHS. 


One is, that matching x-rays the same child against each other, greater precision 
diagnosis can expected than the clinical laboratory, where the unknown x-ray 
matched against standard set. The other contrary point is, that Todd’s labora- 
tory where the method was perfected, bone age never assigned child reading 
include the most rapidly developing joints for the age. However, for the age range 
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14, the wrist and knee are indicators sensitive any, and furthermore, there 
not available the general x-ray laboratory, finely graduated scale for joints other 
than these. 

SUMMARY 


contribution the problem precision bone age readings, study was 
undertaken the x-ray evidence changes hand and knee intervals 
between the ages and years. During this period, the diagnosis bone age 
according the methods outlined Todd’s atlas seems most difficult. Ten normally 
growing boys and girls were each observed measurement and x-ray every 
year for years, starting with pair ages 10, 11, and respectively. The re- 
sulting sets hand and knee films could not, their internal evidence, always 
arranged chronological order. 

For this age range, therefore, would argue that developmental changes 
within the same knee and hand can sometimes not detected after interval 
months, then the assignment bone age given joint under the usual conditions 


clinical laboratory can hardly hope dependable within limits narrower than 
year. 
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THYROID GLAND DISTURBANCE 
CAUSE UNEXPLAINED FEVER 


ROBERT MOEHLIG 


From the Department Medicine, Harper Hospital and Wayne University 
DETROIT, MICHIGAN 


HERE ARE group patients who have moderate rise temperature 

and for which explanation cause can found. These patients 

are usually suspected having pulmonary tuberculosis, undulant fever, 
hidden focus infection. The fever often found during routine employment 
insurance examination. This group, rule, have symptoms. Those who 
have symptoms complain fatigability, nervousness, irritability, insomnia, tense- 
ness and feeling body tremor. this may added weight loss moderate 
degree, such lb. Frequently these patients have had some infection pre- 
ceding the onset the fever. They are studied from all angles, including physical 
and laboratory examinations, without definite diagnosis being established. the 
physical examination there are three findings which were found common 
all, namely, enlarged thyroid gland, usually adenomatous character; second, 
increase pulse rate, around 100 per minute; and third, fine tremor the 
extended fingers. 

importance the fact that the basal metabolism may normal, finding 
which misleading. The practitioner, rule, usually dismisses from his mind the 
possibility the thyroid being factor the cause fever. 

That toxic goiter may present despite normal subnormal basal metabolic 
rate, least measured our present day apparatus, has been reported (1-6). 

Furthermore, the blood count, and particular the leucocyte and differential 
count, normal. The roentgen findings the chest are normal. Other laboratory 
test results, such those cystoscopic examinations with normal roentgen findings 
the genito-urinary system; rectal examination, blood Kahn test, blood sugar, 
nitrogen, urine and undulant fever tests are all normal. 

The clue these cases the state the thyroid gland. well known fact 
that hypothyroid states, such myxedema and cretinism, are accompanied sub- 
normal temperature. Hyperthyroid states, such toxic adenoma and primary exoph- 
thalmic goiter, may have fever. Especially this true the thyroid storm which 
hyperexia present. 

previously stated, the fever frequently follows infection, such tonsillitis, 
influenza, pyelitis, and the persistency the fever for weeks and months later 
makes the physician quite certain that dealing with infection which 
unable locate. That the infection itself causes mild activation the pre-existing 
goiter not seriously considered, especially view the normal B.M.R. 

There much evidence which shows that the thyroid gland, its influence 
the central nervous system, affects the temperature regulating mechanism. Ingram 
(7) has recently reviewed the experimental data pertaining the hypothalamus and 
gives the experimental evidence which points the hypothalamus and midbrain 
the regulator temperature. 

these areas are the central regulating mechanism for temperature, then the 
work Schittenhelm and Eisler (8) pertinent the present discussion. These 
investigators made the important discovery that there local increase thyroxin- 
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iodine the interbrain the experimental administration the latter substance. 
They injected rabbits intravenously for days, daily dose thyroxin equal 
mg. per kg. body weight being given. The thyroxin had selective action for 
the interbrain and the latter contained iodine. When mg. per kg. body 
weight was given orally single dose within hours there was iodine 
the interbrain, increase above the normal content over 100%. 

Sturm and Schneeberg (9) found, after single intravenous injections thyroid 
and iodine feeding rabbits mg. thyroxin per kg. body weight), values the 
tuber cinereum 260 and iodine, and the pituitary between 700 and 24007 
iodine. 

The effect the thyroid the nervous system is, course, well known and 
attention called the fact that the interbrain and the posterior lobe are composed 
nervous tissue. also now well established that there are definite nerve con- 
nections between the hypothalamus and the posterior pituitary. 

interest that emotional upsets may cause temporary rise temperature 
(‘psychogenic fever’) and involvement the hypothalamic temperature regulating 
mechanism may inferred. Patients with toxic goiters are, course, easily excited 
and frequently emotionally unstable. The goiter toxin affects the hypothalamic area 
deleterious way. 

Perhaps the greatest and most frequent mistake made diagnose the condition 
pulmonary tuberculosis. This understandable because have fatigability, 
excessive perspiration, rapid heart action, loss weight and fever. Should the goiter, 
chance, produce pressure the trachea, and the symptoms cough added 
the ones mentioned, then the diagnosis pulmonary tuberculosis advanced 
with more emphasis. course, sputum and roentgen examinations the chest help 
settle the diagnosis, but even the face negative findings the practitioner 
remains skeptical. 

The proof that the thyroid gland the cause the fever the fact that thy- 
roidectomy these patients results the temperature becoming normal. This 
usually accomplished within week after thyroidectomy and the temperature re- 
mains normal thereafter. 

course only patients who had symptoms such previously mentioned were 


operated upon. The observations these patients dates back over period 
years and the results are gratifying. 


SUMMARY 


There are group patients who following infection frequently have low 
grade fever 100°). Some these are asymptomatic, and some have addition 
the fever, fatigability, nervousness, irritability, insomnia, tenseness and feeling 
body tremor. The group herein referred have adenomatous goiter and its 
removal results the temperature returning normal. 
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CLINICAL CLASSIFICATION HYPOTHYROIDISM 


HARRY SOLOMON, ARTHUR WEISS 
ELLIOT HOCHSTEIN 


From the Endocrine Clinic and 4th Division Bellevue Hospital 
NEW YORK CITY 


needed for delving into the aspects hypothyroidism, which have 
been incompletely presented. has been our experience that the frank 
states cretinism and myxedema are presented only small proportion patients 
suffering from thyroid deficiency. The clear-cut picture cretinism and myxedema 
usually make their recognition simple. are interested the larger group that may 
unrecognized, and which permanent tissue changes often result. Although the 
cretin and the patient with myxedema are characterized depressed metabolism 
resulting specific structural and functional changes, the cases are presenting 
here show, addition, variable degree reactivity particular tissues. This 
multiform picture the resultant the physical status the patient before this 
ailment and the changes due the variable deprivation the thyroid hormone. 

the past six years, there have been referred the medical wards and the 
Endocrine Clinic the 4th Division Bellevue Hospital large group problem 
cases. From these have chosen individuals who, though complaining widely 
diversified symptoms, have been definitely proven suffering from the lack 
thyroid. careful compilation this data has made possible offer classification 
which feel more comprehensive than any now existing, and which should aid 
clarifying this important complex. All our cases hypothyroidism may 
divided into four main groups. 

Simple goiter. this group should classed patients having chronic thyroid 
enlargements with clinical laboratory evidence hypothyroidism. addition 
the increased demand for thyroxin during physiological cycles, there the supply 
needed during exposure cold, infectious disease and intoxications. has been found 
that the thyroid may fail adjusting itself increased physiological demands. The 
resulting hypothyroid state through stimulation normal pituitary causes goiter. 
Morel remarked that goiter one stage the road cretinism myxedema. Goiter 
may either sporadic endemic. Numerous writers have traced the cause lack 
iodine food water. Alfalfa, cabbage and other substances have been found 
definitely goitrogenic foods. Continuous use certain waters have resulted 
goiter. Marine and Kimball (1) and others (2) have demonstrated the prophylactic 
and curative value iodine. 


PEOPLE GENERAL more interested the endocrines, scant apology 
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Simple Goiter Polyglandular 
Sporadic Congenital 
Endemic Preadolescent 
II. Primary Lorain-Levy Syndrome 
Preadolescent Hypogonadism 


Adult 
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IV. Secondary 


Adult Operative radiation 
Exhausted Acromegaly Exhaustive Graves Disease 
Disease Tuberculosis, lues, carcinoma and amyloid 


Case girl, aged years, came our clinic because swelling the neck for 
which operation had been advised. her previous history was noted that she had been 
normal delivery. She had apparently developed normally physically and mentally until the 
age when started menstruate. was this time that the enlargement her neck 
was noted. Whereas she had always been plump and had been growing satisfactorily, with 
the onset her menses there was increased growth height, with her increasing weight. 
Physical examination showed somewhat undersized, overweight child. The face appeared 
puffy and firm. There was acneiform eruption her face and back. Hands were spade- 
like, fingers were small. The neck showed diffusely enlarged soft thyroid with bruit 
thrill. Breasts were large. Otherwise the configuration was that well developed female. 
Laboratory findings were follows: B.M.R. —25%; cholesterol, 220 mg.; E.C.G. showed 
low voltage; x-ray showed enlargement the heart all diameters; blood showed moder- 
ate anemia; urine tests were negative; blood pressure 90/70. The patient was placed 
Lugol solution, minims t.i.d. about weeks she showed definite loss weight and de- 
crease puffiness face. Laboratory findings showed only slight change. She was then 
given thyroid, grains daily, and thereafter her B.M.R. rose —3%, her cholesterol 


142 mg. and her E.C.G. and x-ray findings became normal. All hypothyroid stigmata 
disappeared. 


Primary hypothyroidism. this group are classed all cases which structural 
and physiological changes can definitely traced deficiency thyroxin only. 
Clinical pictures this group depend the age the patient when thyroid func- 
tion first became inadequate. States physical and mental retardation are dependent 
thereon. the congenital group late walking, talking and teething are seen con- 
junction with delayed physical development. However, the preadolescent group, 
which the somatic element not deeply involved, tends show more mental 
changes. the adult forms there are gradations from clear cut myxedema down 
those which special tissue changes only predominate and the hypothyroid state 
masked. Finally, whereas the congenital type usually shows marked growth im- 
pairment, there may increased physical development due compensatory hyper- 
activity the anterior lobe the pituitary. This experimental fact demonstrated 
Rogowitsch (3) has been noted clinically (case reported) Niepce (4) also 
noticed enlargement the pituitary cretins. 


Case L.duP., girl, aged years, came the clinic from the mental hygiene depart- 
ment. Because she had been crossed some whim, she had slashed her mother with knife. 
Previous history showed that she had been normal delivery. There was history heredi- 
tary disease endocrinopathy. She teethed very late, walked the age and talked 
the age She had never been accepted into the school system, even the ungraded 
classes. the age she started menstruate. Physical examination showed moder- 
ately overweight, undersized girl years who was completely mature her primary 
and secondary sex characteristics. Her hair was thick and her skin coarse and dry. There 
was definite evidence striking mental impairment. Configuration was typical hypo- 
thyroid state. Laboratory examinations showed her B.M.R. cholesterol, 252; 
E.C.G., low voltage; x-ray the chest showed enlargement the heart. thyroid 
therapy, grains daily for months, her B.M.R. rose —5%, her cholesterol 150 
mg. Her clinical picture also showed marked improvement. Whereas she had spent all day 
either eating playing listlessly with doll, she now would out doors alone and play 
with other children. She became self assertive and often disobedient. When thyroid medica- 
tion was increased grains daily she became unmanageable, sneaked out the house, 
took toys away from older children and when crossed any way would inflict bodily harm 
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Fig. 1a, 1b. GOITER WITH HYPOTHYROIDISM. Note the facies and the thyroid enlargement. 
Fig. 1c, 1d. IMPROVEMENT THE AND RECESSION THE THYROID TUMOR. Fig. 2a, 2b. Con- 
GENITAL PRIMARY HYPOTHYROIDISM. Fig. 2c, 2d. SOME IMPROVEMENT FACIES AND MENTAL STATE; 
slight any other improvement spite continuous treatment. Fig. 3a. PREADOLESCENT PRIMARY 
HYPOTHYROIDISM. Fig. 3b. ONE YEAR LATER; WITH TREATMENT THERE CHANGE FACIES AND 
TION; BREASTS DEVELOPED, PUBIC AND AUXILIARY HAIR PRESENT. Fig. ADULT PRIMARY HYPOTHYROIDISM 
(myxedema). Fig. 4b. TREATMENT. Fig. 5a, CONGENITAL POLYGLANDULAR HYPOTHYROIDISM. 
Fig. TEN YEARS LATER. Some somatic and genital improvement. Slight any mental advance spite 
continuous large doses thyroid. 


with whatever implement was handy. With medication dropped lower level she would 
revert her previous amiable condition. After years continual thyroid treatment there 
has been striking increase growth improvement her mental capacity. 

Case J.P., girl, aged years, was sent the mental hygiene department the 
school authorities because she was considered subnormal. Her previous history showed that 
she had been normal delivery. She had teethed, walked and talked normal age. She had 
been plump, amiable, plastic child. Her brothers and sisters were normal. was first 
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noticed when she entered school that she was unable compete with her classmates. Her 
work continued poor and she did not play with other children. observant teacher then 
suggested that she sent the mental hygiene department, which turn sent her the 
endocrine clinic. Physical examination showed moderately overweight, undersized, child 
whose face and hands were puffy, skin dry, hair thick and coarse. She had never menstruated. 


Fig. PREADOLESCENT POLYGLANDULAR HYPOTHYROIDISM (Lorain-Levy syndrome). After years 
thyroid and hormone therapy there has been somatic sexual development, except the appearance 
pubic hair. Fig. PREADOLESCENT POLYGLANDULAR HYPOTHYROIDISM. syndrome). Configura- 
tion unchanged with administration thyroid. Fig. PREADOLESCENT POLYGLANDULAR HYPOTHYROIDISM 
(Primary hypogonad). Symptomatic relief with thyroid and testosterone propionate. Fig. ADULT 
POLYGLANDULAR HYPOTHYROIDISM Disease). Secondary signs hypothyroidism unchanged 
with therapy. Fig. 10a, 1ob. ADULT POLYGLANDULAR HYPOTHYROIDISM (exhausted acromegaly). Fig. 


EIGHT MONTHS OF PITUITARY RADIATION RESULTED IN DISAPPEARANCE OF THYROID MASS AND THE DEVELOP- 
MENT OF HYPOTHYROIDISM. 


There were signs breast development, pubic axillary hair. Laboratory data con- 
sisted B.M.R., —25%; cholesterol, 245 mg.; E.C.G., low voltage; x-ray enlargement 
the heart; moderate secondary anemia; urinalyses negative; blood pressure 85/70. Thyroid 
medication instituted consisted grains daily. One year thereafter full development 
her breasts, normal pubic and axillary hair, beginning menses, and regression facies and 
configuration were noted. After years treatment there has been some increase size, 
the patient has been menstruating normally, and her mental status elevated just 
subnormal. 

This another instance hypothyroid state passing unrecognized for many 
years. However, complete thyroid effect was impossible because the long period 
thyroid deficiency during her formative years. 
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Case E.S., woman, aged years, entered the endocrine clinic with the complaint 
coldness and sluggishness for period years. She had been married for years. There 
had been pregnancies. Physical examination revealed the configuration typical myxe- 
dema. Laboratory data showed: B.M.R., —35.5%; cholesterol, 260 mg.; E.C.G. low volt- 
age; x-ray, marked enlargement the heart all diameters; normal urine; moderate anemia. 
Following thyroid treatment, 114 grains daily, her B.M.R. changed +7%, cholesterol 
165 mg.; E.C.G. and x-ray became normal. Menses became normal but sterility remained. 


Polyglandular hypothyroidism. This group includes those patients whom thy- 
roid deficiency occurs with, secondary to, disturbed function other glands. 
The age inception this insufficiency, superimposed the endocrine configura- 
tion resulting from the primary gland affected, results complicated clinical pic- 
ture. Lorain-Levy infantalism the underlying cause primarily hypopituitarism 
and secondarily the manifestations thyroid insufficiency. the hypothyroid state 
may intervene either early late this condition the resultant clinical picture can 
variable. hypothyroidism associated with syndrome the picture may 
also become complicated. Thyroid medication this type cannot alter the original 
configuration. This equally true the complicated primary hypogonad 
patient. both these types the duration and the state pathological changes pres- 
ent before the thyroid involvement most important factor. the adult 
only necessary observe the picture the exhausted acromegalic whom super- 
vening hypothyroid condition complicates the tissue changes the original condi- 
tion. Pineles (5) reported cases acromegaly with myxedema the skin, stupidity, 
and poor memory. There was distinct symptomatic relief with the administration 
thyroid. Lastly may place this group cases primary atrophy 


the pituitary. All these patients exhibit laboratory signs marked hypothyroid- 
ism. 


Case boy, years old, was referred the endocrine clinic from the orthopedic 
clinic. His previous history showed that teethed, talked and walked very late. had 
always been plump, undersized and overweight child. always had been amiable, 
plastic, but had never been admitted school because marked mental retardation. His 
brothers and sisters were normal. There was history hereditary disease 
crinopathy. Physical examination revealed boy with obesity, genital and somatic 
underdevelopment, with cretinoid configuration. had obviously had disease 
the hip. His skin was soft and hair soft and silky. Laboratory data showed: B.M.R. 
—40%; cholesterol, 220 mg.; E.C.G., lowered voltage; x-ray enlargement the heart; slight 
secondary anemia. Urinalyses were negative and blood pressure was Thyroid ther- 
apy with high grains daily produced slight any improvement. After years 
treatment there has been somatic improvement and genital development. The poor thyroid 
response postulates polyglandular condition. 


Case girl, years old, was brought the endocrine clinic because 
peculiar generalized skin eruption. Lesions had been year duration. Their size varied 
between that pin-head and inch diameter. Originally they were purplish and 
raised but gradually became flattened and pigmented brownish black. From her previous 
history gathered that she had been normal delivery. She had talked, teethed and 
walked normally. had been noted that although her progress school was perfect she 
manifested interest towards her family home. She was introspective and made at- 
tempt interest herself normal contacts. There had been history physical mental 
trauma. history relevant infectious disease was given. Physical examination revealed 
somatic and genital underdevelopment. Mental status was normal slightly subnor- 
mal. Rectal examination showed hypoplastic uterus. Laboratory examinations showed: 
B.M.R., —30%; cholesterol, 160 mg.; E.C.G., low voltage; x-ray showed enlarged heart, 
and delayed union epiphyses; blood examination showed slight secondary anemia and 
increased sugar tolerance; urine tests results were negative. thyroid medication there 
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was slight physical and mental improvement. However, with years treatment there has 
been evidence external sex signs except for pubic hair. Menses have not been estab- 
lished despite massive doses estrogenic and gonadotropic hormones. the age she 
still shows delayed union the epiphyses, especially the radius. There has been increase 
skeletal growth. 

Case M.S., boy, aged years, entered the clinic complaining overweight. Pre- 
vious history showed normal childhood development. had always been chubby. His 
mental status was average. had had the usual childhood diseases. His family history was 
negative. Laboratory examination revealed his B.M.R. —24%; cholesterol, 198 mg.; 
broadening the transverse heart diameter; results were negative and the 
blood picture normal. Thyroid medication, grains daily, caused some improvement 
his mental alertness, slight decrease weight and rise his metabolism —2%. 

Case F.F., young man aged years, entered the clinic complaining mental slug- 
gishness and poor memory. His previous medical and surgical history was negative. His 
family history revealed nothing abnormal either his parents siblings. had always been 
tall and underweight. the past few years had noted gradual loss memory. had 
had libido but had practiced masturbation. Physical examination revealed male with 
long thin bodily configuration, arms and legs thin and long. There was hair distribution 
the chest; was scant the axillae and the pubis. Genital examination showed long 
flaccid penis and small sized, almond shaped testicles. Rectal examination revealed very 
small even prostate. Laboratory findings showed: B.M.R., —20%; cholesterol, 180 mg.; 
E.C.G., normal; urine and blood test results and x-ray findings were normal. Thyroid; 114 
grains daily, gave some symptomatic relief and caused the B.M.R. change —5%. 
Testosterone propionate caused increase the size the testes and the appearance 
libido. 

Case B.F., woman, aged years, came the clinic complaining weakness. Her 
previous history was interest. She had started menstruate the age and had al- 
ways been regular. She was para IV, her last child having been born years ago. Her 
symptoms date from this delivery. Since the birth her last child her menses never re- 
turned. She noted complete loss libido, progressive loss weight (50 lb. years), 
and matked weakness. With this she noted loss axillary and pubic hair and vitiligo, 
especially the face. Physical examination showed evidence marked weight loss and 
depigmentation the skin. Mental status was definitely depressed. Laboratory findings 
showed flat sugar tolerance curve; B.M.R., —45%; cholesterol, 214 mg.; urinalysis and 
blood test results negative. Thyroid therapy caused little any improvement. 

Case 10. E.H., woman, aged years, came the clinic complaining bitemporal head- 
ache for years, loss weight and amenorrhea. She had gradually noted increase 
the size her hands, her facial contours and especially nose and lips. She had also noted 
complete loss libido. The patient was para with normal obstetrical and gynecologi- 
cal history. Her previous medical and surgical history was negative. Physical examination 
showed classical picture acromegaly. X-ray showed large sella with eroded floor and 
posterior clinoids. addition, the patient had large lobulated soft thyroid. She had soft 
moist skin, marked tachycardia and marked tremor the hands. Blood pressure was 140/90. 
Vaginal examination findings were normal. There were mulberry ovaries. Laboratory 
examinations showed: B.M.R., +32%; cholesterol, 120 mg.; perimeter fields showed bi- 
temporal hemianopsia; sugar tolerance was decreased; E.C.G., normal; urine tests negative; 
blood picture and blood chemistry, normal. The patient received x-ray therapy the 
pituitary for period months following which marked change her previous contours 
was noted. With the disappearance her soft tissue thickenings her face and hands ap- 
peared normal. With the return the perimeter fields normal her headaches disappeared. 
Menses and libido returned. The thyroid size decreased that was barely palpable. 
However the signs and symptoms hyperthyroidism gradually disappeared the B.M.R. 
dropped —22%, her cholesterol rose 214 mg., and picture adult myxedema 
appeared. Thus overactive adenomatous pituitary resulted marked increase size 
and activity the thyroid. With exhaustion the pituitary artificially induced radia- 
tion there followed depression the thyroid with resultant myxedema. 


May, 1940 CLASSIFICATION HYPOTHYROIDISM 791 


Secondary. this group are included that small number cases due known 
disease the thyroid such tuberculosis, lues, carcinoma and amyloid. These are 
few number and importance. Often the diagnosis can only made after operation 
autopsy. All these conditions have been known result hypothyroid 
state. these may added that ever increasing group hypothyroidism cases 
resulting either from radiation hyperactive thyroids their removal intractable 
heart disease. The burnt out thyroid that receives treatment may also added 
this group. 

DISCUSSION 


has been demonstrated that the lack iodine, either result faulty diet 
water, due increased physiological activity pathological physiology may 


TABLE 1. DisTRIBUTION AMONG REPORTED CASES 


Age Number Male Female 
Simple goiter 
Primary 
Congenital 
Preadolescent 
Adult 
Polyglandular 
Congenital 
Preadolescent 


Adult 
Secondary 


result hyperplasia and hypertrophy the thyroid. This can only take place the 
thyrotropic hormone the anterior pituitary lobe present. This anatomical en- 
largement the physiological attempt compensate for deficiency thyroxin, 
and not necessarily hyperfunctioning gland. Actually, often associated with 
marked thyroid insufficiency. this group that iodine prophylactic and 
curative value. case the disappearance the thyroid mass and the changes 
the facies after therapy have been noted. 

the primary group some difficulty differentiating between the congenital 
and the preadolescent types may encountered. Careful inquiry will always show 
that with the congenital type the individual talked, walked and teethed late, whereas 
with the preadolescent type the child was quiet, good natured and amiable, often 
plump and with long curly hair. Attention first directed this type about the 
time admission school. Then they are found definitely below parmentally 
and their physical development inferior that their companions. The sexual 
maturation both types rarely affected. External sexual development and men- 
struation usually occur normal age level. Somatic underdevelopment most 
marked cases which the condition started early life and remained untreated. 
Mental retardation noted all three types. Evidence hyperfunction the an- 
terior pituitary resulting somatic and genital hypertrophy, effort compen- 
sate for hypofunction the thyroid, was noted one our cases. great interest 
was the invariable disappearance special tissue signs and symptoms with but small 
doses thyroid. was remarkable note cure deafness, solution ichthyosis, 
improvement anemia and relief signs cardiac failure when the hypothyroidism 
was treated. Where small doses thyroid were not effective, the probability hypo- 
thyroidism could excluded. 


2 I I 
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The polyglandular division presents more difficult problem. the majority 
the patients this group gland inferiority may accepted being congenital, but 
variations resulting from the irregular appearance signs and symptoms their pri- 
mary gland condition with superimposed thyroid inadequacy are numerous. some 
all the glands may involved. others typical configuration may only appear 
towards adolescence even later. Discovery and treatment the thyroid component 
paramount importance. must realized, however, that this treatment when 
complete will leave the patient with the typical configuration his primary gland 
affliction. This will noted all the photographs the cases this group. Often 
difficult cases, the laboratory data may insufficient for diagnosis. these cases 
the therapeutic test final. Thyroid small doses effective the primary type; 
the polyglandular type larger doses are needed and the result obtained depend- 
ent the degree thyroid 

the secondary group, the hypothyroid state resulting from ablation radia- 
tion most amenable treatment. Some feel that these cases the physician who 
makes judicious use dried thyroid, better position act metabolic regula- 
tor than diseased gland. 

Finally, should like record our impression the effect thyroid insufh- 
ciency the human organism. During the formative period any degree deficiency 
has telling effect both the physical and mental development the individual. 
Once past this stage what does the lack thyroid secretion the body? Does 
cause, conducive to, degenerative processes? Close observation our cases 
during periods increased, adequate dosage and complete stoppage thyroid medi- 
cation have led believe that the thyroid supply dwindles the tissues into 
sort hibernation suspended animation. This somewhat reversible reaction. 
When thyroid given the metabolism gradually picks and goes faster tempo; 
when removed there gradual recession with lowering the tempo until 
reaches the hibernation stage. thyroid withheld will stay this level until 
reawakened further administration. 


SUMMARY 


The cases presented are representative samples patients they present them- 
selves the clinic. Through study the data have been able classify them 
into four main groups. have noted that the diversity the clinical pictures were 
dependent four main factors: age the patient when the hypothyroid state made 
its appearance; constitutional heredity; interrelation with other endocrine glands, 
especially the pituitary, and tissue sensitivity-skin, nervous system, subcutaneous 
tissue, cardiovascular tree and the erythron being the most sensitive the lack 
thyroxin. Finally have noted that the primary hypothyroid states small doses 
desiccated thyroid were needed, whereas the polyglandular types larger doses 
were necessary and the resultant clinical picture after complete thyroid effect that 
the patient before the intervention the hypothyroid state. 
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REPORT THREE CASES ADDISON’S 
DISEASE SURVIVING MORE THAN FIFTEEN YEARS! 
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increase; least more and more cases prolonged duration are now being 

reported. Guttman (1), careful analysis 566 cases collected from the 
literature prior 1930, that is, before the modern methods treatment were avail- 
able, found that the average duration life patients with disease was 
months simple atrophy the suprarenal glands existed, and only 13.3 +2.5 
months when the disease was tuberculous origin. case surviving years 
generation ago was unusual; one such case surviving years while taking adrenal 
products was reported Judson Daland 1918, was quoted Osler’s text book 
and was referred frequently medical literature. decade ago, the time 
publication our book disease, had personally observed cases 
surviving years more, including cases, one years and the other 
years duration. the last two decades dozen more cases surviving years have 
been reported various authors (Crowell, Scheult, Schliir, Withington, Kahn, 
Germaine, Phillips, Kiefer, Held, Conybeare and Millis, Wakefield and Smith, 
Scott, Medlar and Greene and Reuben Johnson). case survived years and 
Roloff’s case years. wish here report cases from our own experience sur- 
viving 18, and years. 

Two fundamental factors are concerned the mortality rate, the degree hor- 
monal deficiency and the nature the underlying pathology which the past has 
been tuberculous more than 80% the cases. Increasing survival time Addi- 
son’s disease would seem indicate better insight into its nature and problems, 
well progress the methods management. 

Progress management has been made along several lines: (a) more effective 
substitution therapy with more potent preparations cortical hormone and im- 
proved methods administration; (b) recognition the important réle sodium 
and potassium ions leading the increased intake the former and avoidance 
the latter; (c) better care tuberculosis Addison’s disease itself, fewer compli- 
cations and exacerbations; (d) improved management syphilis and recognition 
disease the necessity minimizing the specific treatment syphilis, 
while emphasizing the specific management hormonal deficiency; (e) improved 
general management caring for patients with this serious affection. 

However, the present cases are presented not emphasize the effects ther- 
apy, but rather indicate that certain cases may survive for long period years 
despite the absence specific therapy. 

must recognized that these patients may have suffered from milder form 
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SURVIVAL TIME disease apparently showing tendency 


Addison’s disease than generally encountered, for some instances the disease 
apparently less fulminating than others. must remembered also that re- 
covery has occurred times (2). Our cases have all probably been the milder 
type with prolonged periods remission. Nevertheless, they have each passed 
through crises which might easily have led death had they not been wisely 
managed. The first case, due tuberculosis, ran relatively mild course and ex- 
hibited excessive pigmentation; the second, due possibly lues tuberculosis, 
both, has received only minimum amount antiluetic treatment; while the third, 
though acute onset and unmistakable its clinical manifestations, cleared 
relatively short time and might represent arrested not cured case Ad- 
disease. 

Naturally the diagnosis two these cases might questioned. case the 
diagnosis was established before the patient visited the Mayo Clinic and was con- 
curred several physicians abroad whom the patient consulted. case the 
clinical picture disease was complete. addition two members the 
dermatological staff, after careful study, pronounced the pigmentation Ad- 
disonian nature. this case does not represent Addison’s disease, least 
cannot distinguished from it. 


Case white male first visited the clinic 1911, the age 38. This patient, who 
lived near Rochester, was under more less continuous observation the Mayo Clinic 
for the next years, from 1911 1935. survived disease for years and was 
the subject much clinical and therapeutic investigation. eventually succumbed gen- 
eralized tuberculosis and disease, May, 1935, the age years. the 
age had bilateral pulmonary tuberculosis with pleural effusion from which made 
satisfactory clinical recovery. Pigmentation was first noted 1917 and this continued 
increase throughout the next years. Weakness and exhaustion first appeared 1922, and 
initiated the active course disease. upper respiratory infection January, 
1923, was accompanied severe and continuous pain the loin and lumbar region. 

his visit the Mayo Clinic April, 1923, was very weak and markedly pig- 
mented (fig. 1), especially over the exposed areas the body. had not complained 
nausea and vomiting and had lost only about lb. weight. The oral mucous membrane 
was unequivocally pigmented, and the right posterior cervical region, chain enlarged 
lymph glands was palpated. few crackling rales were heard the apices both lungs. 
The systolic pressure was 110 and the diastolic mm. Hg. Roentgenological examination 
revealed definite evidence pulmonary tuberculosis. 

diagnosis Addison’s disease with pulmonary and lymphatic tuberculosis was made 
and the Muirhead treatment? begun. Symptomatic improvement was noted once and 
after about two weeks the patient insisted returning work his farm. did light 
work for about year and then returned for treatment the cervical adenitis. The lymph 
nodes were proved tuberculous biopsy and were treated excision and radium with 
complete satisfaction. With the aid his son, the patient carried with comfort all the 
work required farm acres. The blood pressure remained low, averaging mm. 
Hg, the patient continued all times deeply pigmented. tired more easily than normal. 
This was his only complaint. suffered from attacks upper respiratory infection, with 
exacerbation the Addisonian manifestations, from which recovered more slowly than 
normal. continued for years take epinephrin rectum and the whole gland mouth, 
though for years (1930-32) remained good health without taking treatment any 
kind. 1932 suffered mild return symptoms and developed craving for salty food, 
especially salt herring. 

March, 1934, began fail strength and gradually lost weight. May 


The Muirhead treatment consisted hospitalizing the patient and administering epinephrin 
the point tolerance, hypodermic injection, mouth and rectum times day, together with 
whole gland dried cortex mouth, gr. times daily. 


has 
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Fig. Case EXPOSED AREAS HANDS, FACE AND NECK. Fig. CALCIFICATION 
THE ADRENALS REVEALED THE X-RAY. Fig. ADRENAL GLAND REMOVED Fig. 
suRFACE THE ADRENAL GLANDS SHOWN REPEATED SECTION. 
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11th returned the clinic complaining marked weakness, mild confusion, loss 
memory and severe constipation. Physical examination revealed marked pigmentation the 
exposed surfaces the body, the oral mucous membrane, pressure points and genitalia. 
The blood pressure was 100 systolic, diastolic. The heart sounds were feeble but other- 
wise not remarkable. Evidence old fibrous tuberculosis the upper lobes both lungs 
were noted. Roentgenological examination the region the suprarenal glands revealed 
extensive calcification both sides. (fig. 2). this time the blood urea nitrogen was mg. 
per 100 cc. whole blood, and plasma chlorides 544 gm. for 100 cc. The sodium was 310 mg. 
and potassium 19.3 mg. for 100 cc.-of serum and the value the total base was normal. 

The patient was hospitalized once and was given intramuscular injections the supra- 
renal cortical hormone prepared Kendall. Sodium chloride, gm. was given daily 
mouth, supplemented daily injections liter physiological solution sodium chlo- 
ride. Within hours the man felt much better and was and about the ward. prompt 
gain weight was noted, due probably retention fluids, although his appetite and food 
intake had increased. Blood urea nitrogen fell mg. and chlorides rose 610 mg. 
for plasma. There was other change the electrolytes the blood. The man ate well, 
became much stronger and was promptly dismissed from the hospital and advised take 
gm. sodium chloride daily but was not continued cortical hormone. the winter 
the following year the pulmonary tuberculosis became active and the patient was sent 
sanitarium. 


May, 1935, the patient died and the autopsy performed the Mayo Clinic the 
following diagnoses were made. 
(a), Chronic tuberculosis adrenal glands with disease. 6.5 gm.) 
Skin pigmentation III. (fig. 4.) 
(b), Chronic pulmonary tuberculosis upper lobe, obliterative pleuritis (left)-and tuber- 
culous bronchopneumonia. 
(c), Emaciation III. 
(d), Atrophy pancreas (25 gm., normal gm.) 
(e), Chronic tuberculous pulmonary hilus and gastrohepatic nodes. 
(f), Atrophy pituitary (?). 
(g), Arteriosclerosis 


Comment. This may regarded one the most interesting and remarkable 
cases Addison’s disease record, not only because its unusually long duration 
but because the patient has run the gauntlet all our modern concepts 
disease and has been subject many studies and many forms therapy. The patient 
was under continuous observation for period years, being admitted the 
clinic prior the onset disease and remaining under the care the 
clinic until the end. was first subjected the Muirhead regimen, still later 
the administration large amounts sodium, and finally the cortical hormone 
prepared Kendall. each these forms therapy responded satisfactorily. 
The case also indicates the important which may played tuberculosis, 
which after long period latency became active and was largely responsible for 
his death. 

This patient furnished important clue the changes Addison’s disease 
blood volume. Blood volume studies 1923 revealed cc. blood and cc. 
plasma for each kg. body weight. this time was extremely asthenic, his blood 
pressure very low and was too weak indulge even mild degrees activity. 
Yet there was anemia this time, according the hemoglobin determination 
and the red cell count. Three months later with improvement his physical condi- 
tion the blood volume had increased over 1000 cc. and the plasma volume cc. 
After second interval one year, blood volume had further increased cc. 
The plasma volume remained about the same. Studies this patient, among others, 
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led Rowntree and Brown 1929 write “It would seem from our studies that there 
relationship between the blood volume and the clinical status the patient 
disease. The patient shock and collapse showed the lowest volume 
blood according body weight; improvement was followed increased blood 
and plasma volume. other words, changes the clinical status were associated 
with changes the volume blood The importance these early findings 
has been markedly confirmed all the recent studies dealing with the the 
suprarenal glands maintaining hemeostasis, particularly relation plasma, 
electrolyte and water content the blood and capillary permeability. 

Chemical studies the blood were carried out, indicating the increased level 
blood urea and the decreased level chlorides crises and correction ap- 
propriate therapy. The electrolytes, sodium and potassium, however, were not 
changed materially, but represented early case, there may perhaps some 
doubts the accuracy the methods. 

Calcification the adrenals was extreme, indicated the accompanying 
figure. The value this roentgenological evidence was established during this pa- 
tient’s illness. his case finally determined the diagnosis, indicated the pathological 
basis tuberculous nature, and certain extent revealed the extensive nature 
suprarenal destruction. Thus this patient seems have played definite part 
the development our knowledge Addison’s disease. 


Case very tall thin man, aged years, registered the Mayo Clinic June, 1926, 
complaining progressive loss weight and strength, increasing pigmentation the skin 
and mild digestive disturbances for years. had had syphilis, apparently with ade- 
quate treatment, 1914. 1921 the right middle figner had been amputated, ostensibly 
for tuberculosis. had also had painful abscess the scrotum which had ruptured 
spontaneously. During the years 1924-25 had lost nearly but had regained about 
lb. during period improvement prior registration. Physicians elsewhere who had 
seen him had considered the possibility disease and had given him epinephrin 
with variable success. Iodine taken one time gave pronounced temporary benefit. 

examination June, 1926, the patient was deeply pigmented and asthenic. The blood 
pressures were and There was nodule the right epididymis with small fistulous 
tract draining pus. The pupillaryand deep tendon reflexes were normal. Findings urinalysis, 
blood count and blood Wassermann reaction were negative. Roentgenograms the thorax, 
kidneys, ureters and bladder revealed abnormalities. diagnosis disease 
was made and the patient was sent the hospital for treatment. improved remarkably 
under the Muirhead treatment, and was dismissed with instructions continue suprarenal 
cortex, grains, times day, and epinephrin, minims, times day, hypodermically. 

November, 1926 the weight had increased the blood pressures were 100 and 
and the pigment had faded perceptibly. This decrease pigmentation was confirmed 
means the tintometer. November, 1927, the color was still lighter, but the blood pres- 
sure was unchanged. The patient was examined number physicians, both this 
country and Europe, all whom agreed that presented the classical pigmentation 
Addison’s disease. January, 1928, was seen again; his weight and strength were still 
the increase and was able his usual work. 

The patient visited the clinic again 1935. was good general physical condition 
his weight was 170 lb. and his blood pressure 110 systolic and diastolic. The pigmentation 
his skin was unchanged and, fact, there had been some marked additions following 
recent attack herpes. (fig. 6). Nothing abnormal the abdomen could found. The 
heart and lungs were normal. Finding urinalysis and blood counts were normal; the Kline 
and Kahn tests showed reaction. Roentgenograms the chest showed old healed 
the upper left lung. Findings x-rays the adrenal glands were negative. 
Blood urea was 30, chlorides 594, mg. per 100 cc. and carbon dioxide combining 
power vol. 
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salt deprivation test was carried out over period days without producing any 
significant signs crisis and without any important changes blood chemistry. During the 
course the test the sodium fell slightly from 323.2 299.6 and the potassium from 18.7 
16.3; total base from 152 143 mg. 

was dismissed with instructions take gm. salt and gm. sodium carbonate 
daily. response letter written August, 1939, the following reply was received. 

“Regarding condition, the whole feel fairly well although weakness bothers 
every now and then and although not lead very active life, still manage get 
around fairly well. 

pigmentation almost normal except the joints and belt line. 

only medication consists sodium chloride tablets both morning and evening.” 

This patient being placed small protection doses cortical hormone once weekly 
the hope preventing acute exacerbations crises. 


Case man, L., aged years, presented himself the Mayo Clinic August 10, 
1922, complaining chiefly pigmented skin and weakness. had had measles, mumps and 
whooping cough during childhood, pleurisy and empyema, with rib resection the left 
side 1900, pneumonia 1906, and peptic ulcer 1921. The onset the ulcer had been 
sudden and associated with severe pain the abdomen, followed hematemesis and melena. 
had been kept bed treatment for ulcer for weeks. February, 1922, first no- 
ticed pigmentation; the face and neck gradually became darker, and now always appeared 
dirty. Later the genitals, anal regions, nipples and points friction became diffusely pig- 
mented and the skin peppered with small black spots. had continued, with weakness 
and occasional spells mild dizziness, particularly straightening suddenly. said 
that the pigmentation had increased with exercise and had decreased following rest. had 
had intermittent attacks pain the left lumbar region. weighed 129 lb. the end 
illness, during which time lost 

examination, the blood pressures were and 60. The pigmentation was marked 
(fig. and varied from brown the arms black the genitals. There was small area 
pigmentation the gum the lower jaw (fig. 8). the face and margins the lips were 
small intensely pigmented areas (fig. the region the ninth rib the left axilla was 
pigmented scar. Blood examination revealed the following: hemoglobin 80% (Dare), ery- 
throcytes leucocytes 4,300, lymphocytes 41, large mononuclear leucocytes transi- 
tionals 5.5, neutrophils 48, eosinophils and basophils Gastric analysis showed total 
acidity 34, and free hydrochloric acid 18. The basal metabolic rate was —10. Findings 
roentgenograms the thorax and the stomach were normal. positive diagnosis Addi- 
disease was made. The patient was seen consultation two dermatologists, Drs. 
Osborne and Goeckerman, who concurred this diagnosis. The patient was sent the 
hospital where was given from minims solution epinephrin 1:1,000 hypo- 
dermically, once twice daily, cc. solution sodium chloride twice day rectum, 
and grains desiccated whole gland mouth, times day. occasionally suffered 
from nausea and vomiting. During the first few weeks the blood pressure ranged from 
125 systolic and from diastolic; dismissal was 130 and respectively. The pa- 
tient gained and improved steadily, and this was continued his return home. 
Epinephrin was given hypodermically and rectum the point tolerance. 

letter from the patient dated April 12, 1923 stated: seems that improv- 
ing all the time and much lighter color than have been for from two three years. 
wind not what should be, but can see great change for the better. taking 
the same amount medicine prescribed you last summer. quite active; sleep well 
eight nine hours; still under the care physician.” His physician reported about 
the same time that the patient’s weight was 145 that his strength had not returned 
normal entirely, but that his appetite was good and that had indigestion occasionally. 
The blood pressure was 106/62; pigmentation had decreased but was still marked. 

September, 1926, the patient reported that was excellent condition. was able 
work all day his greenhouse; his blood pressure was normal and his color good. had 
good appetite, and was able sleep well. was still taking epinephrin hypodermically 
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once day. had discontinued its use for about three weeks, but had worked too hard and 
become tired, his physician had reinstituted treatment. 

October, 1928, the patient wrote that was feeling well, and felt that had im- 
proved continuously since his visit the clinic years before. His blood pressure had been 
normal during the last year, had gained weight and was able eat anything chose. 
reported that was working long hours, but protecting himself much possible. 
photograph (fig. 10) taken 1929 shows the striking change the appearance, with 
complete disappearance the pigmentation. 

letter the patient August, 1939, brought the following reply from his home 
physician, Dr. Coker, Durant, Oklahoma. 

mutual patient, L., asked write you regarding his condition. have been 
seeing him for the past twelve (12) years and except for occasional attacks influenza has 
enjoyed excellent health. 

“The interesting points regarding his case are his weight remains around 165 pounds; his 
skin fairly clear with very little pigmentation. His systolic blood pressure remains around 
120, diastolic around 

four (4) years ago found his urine contained sugar. did glucose tolerance test 
and found normal limits. have had him more less restricted carbohydrates 
and occasionally shows one plus two plus sugar his urine. Yesterday was the 
office and the following findings were reported: Weight 162 pounds, skin clear, blood pres- 
sure 124/82, one plus sugar and one plus acetone his urine. states that feeling fine.” 

Under date September 18th, 1939, the patient wrote follows: have been feeling 
pretty good for number years: color good, weight about 170, appetite good and sleep 
well. far can tell remember not have any the old symptoms that had when 
you saw would like have some the pictures knuckles and elbows 
that those artists made while was Mayo’s. would interesting compare them with 
the present coloring and see the 

would appear, therefore, that the Addison’s disease this patient has cleared com- 
pletely and that represents arrested, not cured case. possible that the injury 
the suprarenal functional rather than organic nature. evidence tuber- 


culosis was found any time. Atrophy the suprarenals seems excluded reason the 
complete restoration function normal. 


SUMMARY 


Three cases Addison’s disease surviving years more are presented. The 
first case, due tuberculosis, succumbed after years; the general tuberculosis 
playing the fatal outcome, the local tuberculous lesions constituting the 
destructive factor the suprarenal glands. The second case, due possibly lues 
tuberculosis, one both, still alive after having suffered for years from mild 
form disease. The third case, idiopathic origin and probably func- 
tional character, represents arrested case Addison’s disease which started 
some years ago. These three cases represent the longest survival time 116 cases 
discussed 1931 our book Addison’s disease. Dr. Snell informs that still 
another patient this group alive and under observation the Mayo Clinic, 
after years. 

These cases are presented not emphasize the value any the old forms 
treatment but rather indicate that occasionally mild cases Addison’s disease 
can and survive for very long periods time, despite the lack efficient and 
modern methods management. 


The author wishes express his gratitude the Mayo Clinic and especially Dr. Snell 
for the privilege recording the subsequent course these cases, and the American Philosophical 
Society for financial support from the Daland Fund. 
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BILATERAL LOCALIZED LESIONS THE HYPOTHALA- 

MUS WITH COMPLETE DESTRUCTION THE NEURO- 

HYPOPHYSIS PITUITARY DWARF WITH SEVERE 
PERMANENT DIABETES INSIPIDUS 


BAKER anp CHARLES CRAFT! 


From the Division Nervous and Mental Diseases and the Department 
Pathology, University Minnesota Medical School 
MINNEAPOLIS, MINNESOTA 


CCASIONALLY there occur unexplained isolated lesions the brain which, 
investigated carefully from clinical and pathological point view, often 

aid materially the understanding and the augmenting the current 
knowledge concerning certain important functions the human nervous system. 
Such discrete, well-placed lesions are often difficult even impossible reproduce 
experimentally because their location and because the associated tissue reac- 
tions which usually accompany surgical procedures. Investigation such human 
cases often allows for better understanding and interpretation the results ob- 
tained from experimental studies. 


CASE REPORT 


(H. 611653) was 18-year-old female. Her history indicated that her birth was 
attended with little difficulty. She had been healthy when born, began walk months 
and talk one year age. She developed fairly normally, although was noticed even 
childhood that the child was small stature and had moderate polyuria and poly- 
dypsia. During the first years her life her physical growth was very slow although 
intellectually she developed rapidly and had already completed her grade school studies. 
The polydypsia and polyuria increased that this time she was consuming over gallon 
liquid daily. the age years, following slight bruise the head, the child began 
complain visual disturbance and was admitted the hospital. Examination revealed 
very small, chubby, well-proportioned and very intelligent individual who measured but 
115 cm. length and weighed 25.6 kg. She complained dimness vision, especially 
both lateral fields. 

The general physical examination findings were negative. The only positive neurological 
findings were bilateral optic atrophy, apparently primary type, and bitemporal 
hemianopsia. The laboratory studies were normal. The findings pointed toward lesion 
the pituitary gland the region the optic chiasm. Since the patient had objective com- 
plaints headache, dizziness, vomiting, was deemed best treat her conservatively 
rather than surgery. She was, therefore, given course deep x-ray therapy over the 
pituitary region. Her vision, however, remained poor. She continued with her school work 
for another year, which time she was forced discontinue because poor vision. The 
patient’s findings remained unchanged until the age years when she began have 
periodic spells vomiting, sometimes projectile nature and unassociated with any gastro- 
intestinal pain distress. first these vomiting spells occurred about once month and 
would persist both day and night for about week. They increased frequency during the 
next few years until they were occurring daily. Because the increase severity the 
vomiting and the associated physical exhaustion, the patient was readmitted the hospital 
the age years. this time she was somewhat dehydrated and mildly confused. 


National Cancer Institute Fellow (Department Surgery, University Minnesota). 
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Examination showed that her height had increased in. during the past years. She 
showed none the changes puberty; her menses had not begun. There was still the in- 
fantile distribution pubic hair and her breasts were undeveloped. The neurologic findings 
were unchanged. The patient still had bitemporal hemianopsia and primary optic atrophy. 
There were other neurological findings. X-ray findings the skull were entirely negative. 
The spinal fluid was normal. 

While the hospital the vomiting spells gradually decreased frequency and finally 
entirely disappeared. this time the patient consumed many gallons water day 
and had most severe polyuria. She was again discharged and followed the outpatient 
department. During the last years observation she continued show occasional mild 
vomiting spells which cleared spontaneously. about this same time she also began 
manifest some peculiar attacks. These would consist periods drowsiness during which 
she would sleep for days; when awake she was very easily fatigued, weak and tired. These 
spells fatigue and drowsiness would continue for weeks and then clear spontaneously. 
times the patient would also have periods elevated temperature, which were un- 
motivated and unassociated with any signs infection. The hyperpyrexia would also clear 
spontaneously. 

While being observed the outpatient department, her neurologic findings did not 
change. X-rays the skull and sella showed alterations. The laboratory findings were 
all times normal. Her glucose tolerance was within normal limits. was decided during this 
period administer some the pituitary extracts this patient. Her length this time 
was 121% cm. from the head the center the external malleolus the right foot. The 
patient was started with cc. pituitary growth promoting hormone. This therapy was 
continued twice weekly for period months, and the patient actually increased cm. 
length. The treatment was then discontinued for short time and was not resumed be- 
cause illness the patient. 

The evening before her final hospital admission she suddenly developed severe pain 
the abdomen and was admitted with diagnosis acute appendicitis. The appendix was 
removed and was found acutely inflamed. Following surgery the patient developed 
extreme hyperpyrexia and died within hours. 

complete postmortem examination was made. The body measured 130 cm. length; 
the trunk measured cm. from the suprasternal notch the upper margin the symphysis 
pubis; the lower limbs measured cm. from the anterior superior spine the base the 
foot. There were but few significant gross somatic changes. The ovaries were about the size 
those new-born child. The uterus and cervix measured cm. length. The uterus, 
itself, measured cm. length and appeared fibrotic. Microscopic studies the ovaries 
revealed definite evidence follicular activity with the formation numerous Graafian 
follicles. Many the follicles showed evidence atresia. corpus hemorrhagicum, luteum 
albicans were present. Large areas both ovaries were replaced bands connective 
tissue. The thyroid presented definite histological changes. Scattered amongst many large 
normal acini were others that were small, atrophic, and contained little colloid. 
some areas the cells formed almost solid epithelial cords with colloid, resembling the struc- 
ture often seen fetal adenomas. 

The brain was carefully removed and injected prior section. The vertex the brain 
was normal all respects. The posterior portion the optic chiasm and the anteromedial 
segments the optic tracts bilaterally seemed replaced cystic mass that pro- 
jected downward from the anterior portion the floor the third ventricle. Sections 
removed from various areas the cerebral and cerebellar hemispheres proved normal 
histological study. The entire hypothalamic region was removed one block and was cut 
and stained serial sections with such stains would facilitate the study the individual 
cell groups, the myelin, the nerve fibers and the interstitial elements. 

The tissue alterations within the hypothalamus were bilateral and were limited almost 
exclusively those regions superior and around the lateral aspect the optic chiasm, ex- 
tending laterally involve also those areas adjacent the medial portions the optic 
tract. Although most the tissue destruction was present the lateral walls the optic 
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Fig. SAGITTAL SECTION THROUGH THE HYPOTHALAMUS. The larger cystic cavities can seen 
situated around the optic chiasm and extending little posteriorly involve the medial eminence the 
tuber cinerum. Fig. HIGH MAGNIFICATION THROUGH ONE THE SMALLER Note the tissue frag- 
mentation and vacuolization and the tendency for the cavities surrounded dense acellular glial 
fibers. Fig. AREA GLIAL PROLIFERATION WITHIN THE REGION THE INJURED SUPRAOPTIC NUCLEI. 
The macroglial proliferation fairly extensive although the cell nuclei appear very uniform both size 
and shape. Fig. ANTERIOR LOBEOF THE PITUITARY GLAND SHOWING THE REPLACEMENT THE 
CHYMA THE BANDS HOMOGENEOUS FIBROUS TISSUE. Fig. SECTION FROM THE NEUROHYPOPHYSIS. 
Note the complete replacement all the normal elements connective tissue. There are few clusters 
lymphocytes scattered amongst the wavy bands fibrous tissue. 


recess, there was some posterior extension the pathological process into the antero-lateral 
walls the infundibular recess involving the medial eminence the tuber cinerium (fig. 1). 

The most striking pathological changes consisted extensive areas demyelinization 
and tissue destruction which had resulted the formation many varying sized cavities 
(fig. 1). The larger cavitations were either partially completely surrounded dense acel- 
lular glial fibers, while the smaller lesions were usually less complete and presented only 
focal tissue fragmentation and vacuolization with little tendency toward secondary glial 
reaction (fig. 2). some regions the tissue between and around these cavities showed 
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almost complete diffuse demyelinization. This tissue appeared fine webby interlacing 
structure within which were scattered few large nonproliferating astrocytes whose cell 
bodies could easily made out due the degeneration the adjoining brain tissue. Active 
proliferation the glial elements this region was not apparent. 

many areas demyelinization around and between the large cysts was less complete 
and was accompanied most extensive glial proliferation (fig. 3). This proliferation the 
astrocytes ranged from mild response extensive reactions which the cells were 
tremendously increased number and varied greatly size and shape. many these 
areas gliosis was prominent, often replacing much the partially injured tissue. This 
macroglial reaction was also frequently nodular type, producing well circumscribed groups 
glial tissue. Fat granule cells microglia were not observed any the sections. The 
blood vessels throughout and adjacent the involved areas appeared intact. Some the 
smaller vessels within the region the injured tissue were surrounded small mononuclear 
cells; many these cells were oligodendroglia and microglia, but some definitely consisted 
mesodermal elements and were doubt small lymphocytes and plasma cells. leuko- 
cytes were present any the sections. 

The tissue destruction was almost strictly limited the inferior portion the pars 
supraoptica hypothalami the region around the optic chiasm and optic tract. none 
the sections was any actual tissue destruction glial reaction observed more superiorly 
the region occupied the paraventricular nucleus. 

The various hypothalamic nuclei were studied those serial sections stained with 
thionin. The supraoptic nucleus was completely destroyed bilaterally the extensive de- 
myelinization and gliosis. There were cells this region that could identified nerve 
cells. Even more striking was the almost complete absence the cells the paraventricular 
nucleus, even though actual tissue injury had occurred this region. Only few the 
typical large oval rounded cells remained the posterior portion this nucleus. The 
rest the hypothalamic nuclei seemed intact and most cases could identified. 

The pituitary gland was removed and grossly appeared reduced size. The entire 
gland, with the dura removed, weighed but 0.230 gm., which about one-half the normal 
weight. Volumetric analysis the paper-weight method from serial section showed: pars 
distalis (ant. lobe), gm.; pars intermedia 0.002 gm.; reasonably normal appearing 
processes infundibuli 0.001 gm. and densely fibrosed area (post. lobe), 0.128 gm. appeared, 
therefore, that one-half the hypophysis proper was composed connective tissue. The 
anterior lobe was invaded and replaced large bands homogeneous fibrous tissue (fig. 4). 
those regions where the anterior lobe cells were more less intact, there was reduction 
the chromophilic cells. was estimated that only about one-sixth the normal number 
anterior lobe cells remained. Even more striking were the changes the posterior lobe 
the hypophysis. Here there was complete replacement connective tissue all the normal 
elements. Most the connective tissue had undergone hyalinization, producing irregular 
wavy bands tissue amongst which could seen few clusters small lymphocytes 
(fig. 5). normal posterior lobe could identified. (We are indebted Dr. Ras- 
mussen for his most helpful advice and for the description the changes the pituitary.) 


DISCUSSION 


This case clearly helps substantiate and perhaps also augments some the 
more recent work the relationship between the hypothalamus and the neuro- 
hypophysis well the influence these structures upon diabetes insipidus (1, 
3). Many investigators (4, have demonstrated bundle unmyelinated fibers 
which apparently takes origin the supraoptic nucleus and passes the neuro- 
hypophysis. The presence such intimate relationship between these two struc- 
tures has been verified experimentally injury the supraoptico-hypo- 
physeal tract various points between the supraoptic nuclei and the posterior lobe 
(2, most cases there invariably occurred marked atrophy both the 
supraoptic nuclei and the posterior lobe. very few cases, however, have the in- 


? 
7 


May, 1940 HYPOTHALAMUS AND PITUITARY 805 


vestigators succeeded producing small discrete isolated lesions within the supra- 
optic nucleus alone, probably because the mechanical difficulties involved. Broers 
(8) recorded one such lesion within dog and Biggart (9) one man. our case, 
through some fortuitous occurrence, such bilateral isolated lesions completely de- 
stroyed the supraoptic nuclei. The effect upon the neurohypophysis was very strik- 
ing, resulting complete destruction and fibrosis this structure. These observa- 
tions substantiate the experimental evidence already present, namely; that the cells 
the supraoptic nucleus have definite neuronal connections the pars nervosa 
the hypophysis and that injury one results retrograde changes the other. 

Information concerning the possible relationship between the paraventricular 
and the supraoptic nucleus can also deduced from our observations. Roussy and 
Mosinger (10), described fiber connections between these two nuclei and called 
these fibers the tractus intertangentioparaventricularis. These authors were uncer- 
tain whether all the fibers the paraventricular nucleus ended the supra- 
optic nucleus, whether some passed directly into the stalk without stopping 
the supraoptic nucleus. Experimentally, however, has been fairly well established 
that very few fibers pass directly from the paraventricular nucleus the neuro- 
hypophysis since injury the latter the hypophyseal stalk, through which 
such tract must pass, produced but little retrograde reduction the number cells 
within the paraventricular nucleus. Rasmussen (11) observed, rats, loss only 
the cells the ventrolateral magnocellular portion this nucleus, while Fisher, 
Ingram and Ranson (3) and Magoun and Ranson (2), observed similar mild reduc- 
tion the paraventricular nucleus cats and monkeys. the latter animal was 
estimated that about 20% the cells the paraventricular nucleus had disappeared. 
the other hand, White and Heimbecker (12) produced hypothalamic lesions 
dogs encroaching upon the tuber cinereum proper without actual involvement 
the paraventricular nucleus and produced marked loss most the cells this 
nucleus. our case, isolated lesions destroying the supraoptic nucleus, produced 
almost complete disappearance the paraventricular cells. The disappearance these 
cells must assumed due some retrograde atrophy since there was total 
absence any other tissue changes the region this nucleus. These observations 
certainly lend support the opinion that the paraventricular nucleus probably has 
most its neuronal connections with the supraoptic nucleus and hence undergoes 
severe atrophy injury the latter. 

The importance the hypothalamico-hypophyseal tract diabetes insipidus 
also emphasized the observations the present case. The experimental and clinical 
literature diabetes insipidus has been excellently reviewed and needs further 
elaboration (3, 13, 14). Permanent diabetes insipidus has been produced many 
animals interruption the hypothalamico-hypophyseal tract either the supra- 
optic nucleus, the pituitary stalk the posterior lobe itself. Fisher, Ingram 
and Ranson (3), believed that interruption the tracts 
causes the neurohypophysis become functionally inactive and leads deficiency 
the antidiuretic hormone which formed the posterior lobe. When the entire 
pituitary gland destroyed, permanent severe diabetes insipidus occurs. This 
led von Hann (15) deduce that diabetes insipidus cannot occur unless function- 
ing anterior lobe present. White and Heimbecker (16), using dogs, first removed 
the posterior lobe, producing severe diabetes insipidus. After few weeks they 
extirpated the anterior lobe the same animals. The polyuria began diminish 
few weeks. These authors concluded that polyuria would remain its maximum 
only some anterior lobe was present. They did not state the amount anterior 
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lobe tissue necessary for permanent severe polyuria and polydypsia. Certainly, 
from our findings, appears that very little the anterior lobe tissue necessary. 
Only about one-sixth the parenchyma the anterior lobe remained and still 
was sufficient maintain very severe and permanent diabetes insipidus. 
noted that the deficiency anterior lobe tissue was sufficient produce severe 
dwarfism. 

regard the subject pituitary dwarfism little new information can 
added (17-20). The classification human dwarfism not completely satisfactory 
present, primarily because attempts classification have emphasized the external 
features the individual rather than the underlying morbid process. The typical 


dwarfism infantilism was first described Lorain arrest de- 


velopment which affects the mass the individual rather than any special organ, 
causing nothing more than disability, delicacy and smallness body and genital 
dystrophy—the individual merely adult small Certainly, our case fits 
into this description. Pituitary dwarfism results from decrease the eosinophilic 
cells the pituitary. The chief cause such cell decrease pressure upon the 
cells with subsequent atrophy secondary some tumor growth, idiopathic 
deficiency arrested development the pituitary gland. Destructive lesions 
such observed our case with secondary fibrosis the pituitary have not been 
reported. Although occasional clinical report mentions the presence diabetes 
insipidus this type dwarfism, autopsy records are available indicate the 
nature the causative lesion. The present case seems unique its clinical picture 
with substantiation actual pathological studies. 


SUMMARY 


case pituitary infantilism reported occurring 18-year-old girl who, 
autopsy, showed bilateral localized lesions the hypothalamus limited almost 
entirely the region the supraoptic nuclei. The patient manifested permanent 
severe diabetes insipidus spite the presence only one-sixth the parenchyma 
the anterior lobe the hypophysis. There was almost complete disappearance 


the cells the paraventricular nuclei well complete fibrosis the neuro- 
hypophysis. 
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BENZEDRINE SULFATE OBESITY 
GERHARD ROSENTHAL anp HARRY SOLOMON 


NEW YORK CITY 


widely used various branches medicine. Among the side-effects attributed 

it, loss weight has been frequently mentioned. This loss may un- 
desirable, particularly mental patients already underweight but usually 
followed rapid gain when therapy discontinued. Moreover, loss most fre- 
quent and most pronounced obese patients 

Lesses and Myerson (8) reported favorably the clinical use benzedrine 
sulfate aid weight reduction. have been using the drug for the same pur- 
pose Bellevue since May, 193'7. give here the results our observa- 
tions. 

Twelve the patients our series were more than 50% overweight (some 
even more than 100%), and there were between 40% and 50%. 

first administered benzedrine sulfate obese female patients who had 
already been under our care for periods ranging from weeks, with average 
31.5 weeks. Treatment had consisted restriction diet 600 1000 calories, 
and thyroid extract appropriate cases. Most these patients had responded well 
the beginning treatment, but had practically ceased lose. For this reason, 
tried benzedrine sulfate, which was given daily doses ranging from mg., 
and taken doses. Thyroid was discontinued all cases, but the diet re- 
mained unaltered. should pointed out, however, that since all cases were ambula- 
tory clinic patients, most them relief, was impossible control their diet with 
any degree accuracy. For purposes comparison assume that variations diet 
before and after the beginning benzedrine therapy counterbalanced one another, 
unless course the medication had specific effect determining food intake. 

Table shows the average weekly loss before and after benzedrine sulfate was 
given. Equal periods were taken where possible, but when the original period was 
shorter than the second, the average the first based the entire pre-benzedrine 
period. Negative figures represent gain weight. The cases are arranged according 
the amount weight lost benzedrine sulfate. 

The table shows that the average loss after benzedrine sulfate was given was 
more than times rapid before. The greatest weekly average without its aid 
(0.6 smaller than the general average the benzedrine period and based 
treatment only the original weeks. There was only one complete failure with 
benzedrine sulfate (case 11), whereas there were with the original treatment (case 
23, 16, 19, 15, 17, 27); and case might well called failure until benzedrine 
therapy was instituted. 

Since the loss any treatment was greatest nearly all cases during the first 
few weeks, seemed interesting compare the results with and without benzedrine 
the original respective periods. For this comparison were able add ad- 
ditional case (14) those which appear table before, the cases are grouped 
according the amount weight lost while benzedrine. 
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TABLE 


Before benzedrine sulfate benzedrine sulfate 


No. weeks Ave. weekly loss, lb. No. weeks Ave. weekly loss, 


Average 


The first readings this table are taken from the records the beginning all 
treatment, when the most marked response can expected from the patient, whereas 
there was interruption therapy before the second readings. spite this, 
apparent that the response the first weeks benzedrine sulfate medication, 
nearly always conjunction with low calorie diet, was more than twice pro- 
nounced the response diet with without thyroid the first weeks all 
treatment. 

Five cases were given benzedrine sulfate conjunction with low calorie diet 
from the beginning therapy. The results appear table 

Case was the most dramatic our series. was gigantic negro weighing 
444 lb. diet 2000 calories, with benzedrine sulfate, lost the first 
weeks, and, shown table lb. the first weeks. 

The above results were noted order test the efficacy benzedrine sulfate 
aid adhering dietary regime. order test whether has any specific 
action inducing loss excess weight, gave patients, for least part 
the period treatment, without any restriction diet. Two these (case 14, 15) 


TABLE 


Ave. weekly loss, 
Case No. first weeks without 
benzedrine sulfate 


Ave. weekly loss, 
first weeks with 
benzedrine sulfate 


0.5 0.2 
0.75 
2.5 1.0 
1.25 1.0 
1.25 
0.25 
1.5 
1.75 
0.5 2.25 
2.5 
15 1.25 2.75 
Average 0.68 1.55 
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TABLE 

Ave. weekly loss, 

Case No. weeks benzedrine sulfate 
0.8 
26 7 1.3 
1.9 
4-3 


also appear table and one (case 15) table but the period treatment 
necessarily different both instances. 

cases compared the effects alternate administration and withdrawal 
the drug. some instances the patient had voluntarily discontinued medication and 


TABLE 
Ave. weekly loss, 
Case No. No. weeks benzedrine sulfate 
0.7 
1.2 
1.6 
1.9 


others expressly ordered discontinuance for purposes control. The results 
this comparison are plotted figure The heavy lines indicate the periods 
medication. 

can readily seen that one two weeks without medication were usually 
sufficient, more than sufficient, counteract the effect the weight loss effected 
with the aid benzedrine sulfate. 

Many our patients stated spontaneously, being questioned, that they 
had lost their craving for food. Others saw effect appetite and some even 
thought appetite was increased benzedrine sulfate. This latter effect was probably 


GAIN 
LOSS 
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subjective most cases, though not invariably. Many patients found that they be- 
came more active while receiving the drug, because feeling increased energy. 

order get some information the possibility specific action benze- 
drine sulfate body weight, tried eliminate one case, insofar possible, 
the factors increased activity and decreased food intake. The subject the experi- 
ment was otherwise healthy 20-year-old girl very short stature, weighing 304 lb. 
Before coming under observation she had worked the kitchen. She was instructed 


WEIGHT 


DAYS 


01234567 89 1 il 1213 1415 16 17 18 19 20 2) 22 23 24 25 2 27 28 29 30 31 32 33 3435 36 


stay bed, but practice spent about half the day lounging about the ward. 
this way her activity was very considerably diminished. 

the first days the experiment she was put diet 800 calories and lost 
during that time. She was then given unlimited diet averaging about 2000 
calories, which caused her regain her former weight days. that time she 
was given mg. benzedrine sulfate per day and lost two days. Her diet 
was then increased average 2500 calories, whereupon her weight remained 
stationary for weeks, although the daily dose benzedrine sulfate was increased 
mg. Finally, when she decreased her food intake about 2300 calories the 
same medication she lost additional days. 

Unfortunately this patient was not very reliable and probably neglected record 
some the food ingested. observed her indulging very freely sweets and thickly 
buttered sandwiches and she often ate left-overs the trays other patients. The 
figures should therefore taken minimum. The results are represented figure 

seems apparent that 2000 calories were more than sufficient for the 
daily needs, since she gained weight that amount. Therefore, 2300 calories were 
unquestionably far excess her needs, but spite this abnormal intake she 
lost rapidly while taking benzedrine sulfate. 

the entire series cases, untoward effects ascribable benzedrine sulfate 
were observed except for occasional gastric upset when the drug was taken 
empty stomach. found increase basal metabolic rate. 


DISCUSSION 
The results indicate clearly that benzedrine sulfate definite aid weight 


| 
18 
oO} 
22) 
24 
_ 


May, 1940 BENZEDRINE SULFATE OBESITY 811 


reduction. Tables and show that weight loss benzedrine and diet far greater 
than diet with without thyroid. Table and figure demonstrate that often 
accomplishes the desired loss even without dietary restriction. few considerations 
may throw some light the mode action which this weight reduction ef- 
fected. Weight may lost the following means. 

Decreased food intake. Obviously, when the calories ingested are decreased below 
the basal heat production the patient must lose weight. The will power necessary 
for such dietary restriction seems beyond the capacity the average obese 
individual because the mental and physical distress involved. Newburgh (21) 
stated that obesity might called disease the appetite. 

Myerson (8) has described the syndrome which characterized 
impaired mental and emotional satisfactions. Anhedonic patients may seek 
compensate this subjective disorder through facile physical experiences, e.g. con- 
tinual nibbling. Benzedrine sulfate was recommended dietary aid for such pa- 
tients because may have beneficial effect mood, has often been stated the 
literature. According our observations, this effect the drug has doubtless helped 
certain patients adhere the prescribed diet. 

Decreased appetite due benzedrine sulfate can also attributed decreased 
gastric tone (with the consequent delay gastric emptying time usually reported), 
and decreased peristalsis, which are frequent findings (9-13). This smooth muscle 
effect may well help rid the patient the habit eating between meals delay- 
ing the recurrence hunger. 

MacLagan (14) studied the effect various drugs the appetite rabbits and 
reported that ephedrine diminished food intake whereas benzedrine did not. How- 
ever, his dosage ephedrine was 500 mg., which should enough diminish 
appetite through its toxic effect, and benzedrine sulfate was given mg. doses, 
which might conceivably insufficient produce any specific effect appetite. 
Furthermore, there greater correlation between ephedrine and benzedrine than 
between rabbits and man, that any conclusions drawn from such study 
would not necessarily apply clinical study the effect drugs man. 

Correction endocrine imbalance. has been our experience, well that 
Newburgh (21) and others, that even typical endocrine cases (pituitary thyroid 
deficiency) are entirely governable diet. This does not mean, course, that ap- 
propriate glandular medication should not administered when diagnosis such 
deficiency has been made. Thyroid extract the standard therapy cases low 
basal metabolism. acts stimulating oxidation and thus burning deposited 
body fat. the present series thyroid was used appropriate cases before benze- 
drine therapy was begun. Benzedrine sulfate, however, was found more effec- 
tive. But the newer drug does not appear directly stimulate the oxidation body 
material. When readings have been higher after its administration, the in- 
crease has generally been attributed increased muscular activity (15-17). stated 
above, found evidence that benzedrine sulfate increases basal metabolic rate. 

benzedrine sulfate has any effect body weight influencing endocrine 
function, more probable that such influence should sought the adrenals. 
Since benzedrine sympathomimetic drug, not unlikely that may stimulate 
the adrenal glands, least certain individuals. Although most authors have found 
effect blood sugar, foreign workers (18-20) have observed temporary rise 
contemporary with the pressor response. Hypoglycemia developing within few 
hours after meals often generates the desire for food. Should this condition reme- 
died benzedrine sulfate, any stimulation the adrenals, the desired weight 
loss might indirectly accomplished controlling irregular indulgence food. 
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Augmented energy output. The stimulus oxidation through increased physical 
exertion notoriously ineffective weight reduction since simultaneously causes 
increased appetite, which must inhibited, the results are negligible. well 
known that benzedrine sulfate usually stimulates physical well mental activity, 
but this factor can hardly explain its specific action excess body weight. 

Elimination water. Newburgh (21) discussed two phenomena weight reduc- 
tion which often puzzle the patient and sometimes the physician. When weight loss 
exceeds the amount due fat consumption, the difference must attributed in- 
creased water excretion. And vice versa, when patients fail lose spite strict 
regime, know that the tissues are retaining surplus water. The failure lose 
naturally discouraging the patient, and when the water eventually leaves the body, 
sometimes with dramatic suddenness, there excessively rapid weight reduction 
detrimental the patient since does not allow the skin time adjust itself the 
new tissue contours. 

These phenomena were not observed during benzedrine sulfate medication. 
Figure have shown, represents case losing immediately (not sudden loss 
after period stationary weight) diet 2000 2300 calories with benzedrine 
sulfate. Without medication 2000 calories were sufficient cause rapid gain. Since 
appetite and activity cannot explain these results, the explanation must lie the 
water balance. Other cases, e.g. those figure point the same conclusion. Un- 
fortunately was not possible check water balance this study, but seems 
probable that benzedrine sulfate, least the obese, acts diuretic and tends 
prevent the tissues from retaining superfluous water. The gradual weight loss thus 


effected may beneficial, not fraught with the possibility deleterious 
effects associated with sudden loss. 


SUMMARY 


The effect benzedrine sulfate weight reduction was investigated con- 
trolled study group obese patients. was found that benzedrine sulfate 


was useful adjuvant the treatment obesity and more effective than thyroid 
extract inducing weight reduction. 


Nothing definite can stated the mechanism its action, but addition 
the effect activity, mood and appetite already noted the literature, sug- 


gested that may act diuretic, preventing the retention excess water the 
tissues. 
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THE COMPARATIVE ACTION GRADED DOSES 

INTERNATIONAL STANDARD GONADOTROPIC SUB- 

STANCE (CHORIONIC GONADOTROPHIN) NORMAL 
INFANTILE MALE AND FEMALE RATS 


From the Research Laboratories George Breon Co. 
KANSAS CITY, MISSOURI 


held Geneva August, 1938, under the auspices the Permanent Com- 

mission Biological Standardization the Health Organization the 
League Nations arranged for the establishment International Standard 
Gonadotropic Substance (chorionic gonadotrophin). This standard was mixture 
samples submitted manufacturers different countries. was made avail- 
able April 1939, mg. tablets, each tablet containing approximately 100 
international units. 

present there generally accepted assay method for gonadotropic sub- 
stances. The lack agreement among investigators has resulted multitude 
different rat, mouse and rabbit unit standards based methods involving variations 
the maturity and sex the animal and degree glandular response determined 
changes weight through histological examination the gland. 

With the establishment International Standard Chorionic Gonadotropic 
Substance imperative that consideration given the acceptance uniform 
assay procedure for urine samples and commercial preparations this hormonal sub- 
stance. This study presents certain pertinent data which would serve basis for 
such method. 

Rowe, Simond and Nelson (1) found the development gross signs luteiniza- 
tion the ovaries 30-day-old female rats (26 days old the beginning the 
assay) desirable endpoint for estimation potency APL gonadotropic substances. 
and Amour (2) have presented critical study assay methods utilizing 
the organ weights infantile, 21-day-old, male and female rats. They also studied 
the gross vaginal and ovarian responses. Hamburger and Pedersen-Bjergaard (3) have 
presented standardization curve obtained from the results two different laborator- 
ies for two types gonadotropic substances, pregnancy urine extract and pregnant 
mare serum extract. Heller, Lauson and Sevringhaus (4) considered the uterine weight 
changes the most satisfactory end-point for the assay gonadotropic factors from 
rat pituitary. Fevold (5) described assay method for unfractionated pituitary ex- 
tracts which gives rough estimation the relative amounts FSH and factors 
the comparison ovarian with seminal vesicle response. 

The present study was undertaken make comparison, statistical basis, 
endocrine response resulting from graded doses the International Standard Gonado- 
tropic Substance the following changes: uterine weight, ovarian weight, seminal 
vesicle weight, gross signs luteinization and vaginal estrus. 
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EXPERIMENTAL 


this study the conditions under which the International Standard Gonado- 
tropic Substance was assayed were maintained uniform and constant possible. 
Wistar strain albino rats were employed. The diet all animals consisted Purina 
Fox Chow supplemented adequate amounts raw milk and fresh water. The 
animals were kept room maintained 80° all times. 

The females received, twice daily a.m. and for days, subcutaneous 
doses the standard powder dissolved 0.25 cc. water and were killed 
100 hours after the initial injection. Vaginal smears, made immediately before the 
animals were terminated, were considered positive they consisted only squamous 
epithelial cells mixture large epithelial cells and squamous cells with essen- 
tial absence leucocytes. was generally necessary open the vagina (by careful 


Tasie 1. THE EFFECT OF THE INTERNATIONAL STANDARD GONADOTROPIC SUBSTANCE ON THE BODY 
AND GLAND WEIGHTS OF IMMATURE FEMALE RATS 


Dose, 1.u. 0.0 0.5 0.75 +=+1.0 i 2.0 3.0 4.0 5.0 6.0 8.0 10.0 
No. of animals 10 8 15 16 16 


Initial mean body wt. (gm.) 39 43 41 39 38 40 36 39 4° 39 4° 40 
Standard error! 


0.6 


Final mean body wt. (gm.) 
Standard error! 


% body weight 70 40 ° 10 10 30 40 40 10 30 50 
change from control 


Mean ovarian wt. (mg.) 
Standard deviation! 
Standard error 


Mean uterine wt. (mg.) 
Standard deviation 13.5 -9 14.0 11.4 12.8 19.2 3.7 


Mean thymus wt. (mg.)? 
Standard error 


% showing estrus 


% showing luteinization 


1 See footnote 2 for calculation. 
2 A correction factor of 3.3 mg. per gm. significant variation from mean body weight of 39 gm. should be applied. 


manipulation with blunt probe) those animals receiving less than 1.5 The 
ovaries were examined grossly for hemorrhagic follicles sign luteinization; the 
calculation percentage luteinization, doubtful observations received value 
(table 1). 

The ovaries and uteri were dissected free from the fallopian tubes and surround- 
ing tissue and, with the thymus, were fixed hours fixative. They 
were then transferred 80% alcohol, carefully blotted between sheets 
toweling, the uteri being free from intrauterine fluid, and weighed chainomatic 
analytical balance. 

The male rats received, twice daily for days, subcutaneous doses the stand- 
ard powder dissolved 0.15 cc. water and were killed 124 128 hours after the 
initial injection. The seminal vesicles and thymus were separated from the surround- 
ing tissue, fixed and weighed the manner described above. 

Solutions the standard powder were freshly prepared every hours! 


1§. Gurin, Bachman and Wilson, Biol. Chem. 128: 525. 1939, have shown that the pow- 
der stable the dry state but loses much its activity after hours when kept aqueous solutions 
even the cold. have observed that solutions the international standard powder stored 
refrigerator 40° lose from 50% their original potency days. 
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0.8 1.5 0.8 0.6 0.8 0.5 °.9 0.8 0.8 0.7 0.8 1.0 
: 8.9 8.5 6.3 6.8 6.9 11.6 11.6 15.0 19.6 19.5 24.7 23.7 
0.2 0.5 0.3 0.3 0.4 0.6 0.5 0.6 0.9 0.6 0.8 0.7 
: Ps 109 125 139 120 94 11g 84 104 103 86 113 110 
oe. 3.2 2.6 8.6 4.0 5.0 3.8 4.2 5.4 7.7 4.8 7.5 9.8 
oy Po ° ° 62 53 81 100 100 100 100 100 100 100 
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and when not use were stored refrigerator 40° The dry tablets the 
standard were stored vial over drying agent below 

The total doses ranged from 10.0 least animals were used 
establishing each point. Statistical analyses were made the data utilizing the 
formulae outlined Burn (6). graph (fig. based the calculated standard 
determinations, shows the effect graded doses the international 


UTERUS 
MG. 


1.0 40 60 
TOTAL 1.U INJECTED TO 21-23 DAY OLD FEMALE RATS 39%! GM. 


MG. CORRECTON / Gm SIGNIFICANT VARIATION FROM MEAN OF 39 Gu. 


10 20 30 40 $5.0 60 60 
os TOTAL 1.U INJECTED TO 21-23 DAY OLD FEMALE RATS. 3021 GM. 


MG. CORRECTION / Gm SIGNIFICANT VARIATION FROM MEAN OF 389 Ou. 


Fig. GRADED DOSES INTERNATIONAL GONADOTROPIC SUBSTANCE THE 
OVARIAN AND UTERINE WEIGHTS IMMATURE RATS. (Based the standard error nine determinations.) 


standard the rat ovarian and uterine weights. similar graph (fig. shows the 
effect graded doses the international standard the rat seminal vesicle weight. 
Below each curve graph for the correction mean gland weights groups 
animals having mean body weight significantly different from that upon which 
these graphs are based. 


DISCUSSION 


The mechanism seminal vesicle response involves the testes. Most investigators 
believe that this response due the stimulation the testes, the gonadotropin, 


The standard deviation single observation calculated from the formula 
The standard deviation the mean (standard error, obtained dividing 

this study single determination was greater than the response was considered 
abnormal and ruled out. (This represented less than the observations.) 
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resulting the formation androgenic factors the interstitial cells. The seminal 
vesicle responds doses the standard low 1.0 1.u. Its response change 
dose most significant‘ from doses 1.5 8.0 Through this range the curve 
approximates straight line; significant change weight the seminal vesicle 
occurs with change dosage 0.8 1.u. Assays made the range 
equivalents should therefore accurate within 20%. 

The initial ovarian weight decrease from doses less than 1.5 was accom- 
panied sharp rise uterine weight. analogous ovarian and uterine re- 


SEMINAL VESICLES 
MG. 


to 20 30 40 $.0 60 60 
TOTAL 1 U. INJECTED TO 21-23 DAY OLD MALE RATS 4121 GM. 
MG CORRECTION Gi SIGNIFICANT VARIATION FROM MEAN OF 4! Om. 


Fig. GRADED DOSES INTERNATIONAL GONADOTROPIC THE SEMINAL 
VESICLE WEIGHT IMMATURE RATS. (Based the standard error determinations.) 


sponse rat pituitary suspension was reported Heller, Lauson and Sevringhaus 
(4) and Cartland and Nelson (7) reported similar response pregnant mare serum 
extract. Doses above 1.5 1.u. produced steady rise the weight the ovary, the 
maximum effect being reached doses near 8.0 1.u. doses 1.5 8.0 1.u. the 
curve again approximates straight line with such slope that change dose 
should accurate within 20%. 

The mechanism uterine enlargement obviously involves the ovary. The 
uterine weight change capable yielding-quite sasisfactory results through the 
range 0.5 2.0 The uterine response small changes dose especially 
significant throughout that portion the curve where decrease weight the 
ovary was observed. The uterine weight change offers very sensitive method 
estimating the potency gonadotropic extracts between 0.5 and 1.0 since 
significant‘ responses are observed changes doses 0.1 1.u. Doses 1.0 2.0 
gave good response changes 0.25 1.u. Above 2.0 1.u. the weight change 
was insignificant. 

Butcher and Persike (8) reported that injection chorionic gonadotropic sub- 
stance (antuitrin-S) caused arrested growth the thymus young albino rats. 
One observes significant tendency for the mean thymus weight the injected 


the quotient was greater than 2.0 change the mean was considered 
significant. and are the two means and and are their respective standard errors.) 
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CENTIMETERS 


Fig. UTERUS, SEMINAL VESICLES AND TESTES CONTROL INFANTILE RATS. Fig. SAME 
FROM FEMALE RECEIVING I.U. AND MALE RECEIVING 1.U. Fig. SAME FEMALE RECEIVING 
8.0 I.U. AND MALE RECEIVING 10.0 Fig. and FROM CORRESFONDING RATS. Fig. 
VESICLE FROM CORRESPONDING RATS. Fig. and VAGINA FROM CORRESPOND- 
CORRESPONDING RATS. ALL SECTIONS STAINED HEMATOXYLIN-EOSIN. SERIES AND X270 AND SERIES 
X60. 


females less than the observed weight the controls; this appears significant 
when doses are administered. the male (possibly due longer in- 
jection period) there was significant decrease 20% the mean thymus 
weight animals receiving over 0.5 1.u. The mean thymus weights are recorded 
tables and 

significant change body weight was observed the males during the injec- 


se 
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tion period; however, the injected females generally showed definite tendency 
gain 40% more than their controls. 

Gross examination the ovaries and vagina and microscopic examination 
vaginal smears made the time the animal was killed showed that animals receiving 
less had closed vaginas. The vaginas animals receiving 0.75 2.0 
could frequently opened probe while the vaginas most animals receiving 
over 2.0 I.U. were open spontaneously 100 hours. 


TABLE 2. THE EFFECT OF THE INTERNATIONAL STANDARD GONADOTROFIC SUBSTANCE ON THE BODY AND 
GLAND WEIGHTS OF IMMATURE MALE RATS 


body weight 


change from control 


Mean sem. vesc. wt. (mg.) 
Standard deviation! 
Standard error 


Mean thymus 129 100 102 127 100 124 


102 


footnote for calculation. 


correction factor 3.3 mg. per gm. significant variation from mean body weight gm. 
should applied. 


Table shows the gross observation changes occuring the ovaries and vagina. 
The percentage animals showing vaginal estrus was significant through the range 
0.§ 2.0 The percentage animals showing luteinization was significant 
through the range 1.0 

Figures and are photographs the ovaries, uterus, seminal vesicles and 
testes illustrating gross changes observed doses 0.0, 0.75 and 8.0 respec- 
tively, the female, and doses 0.0, 1.25 and 10.0 the male. 

The lumen the uterus figure was distended with fluid while that illus- 
trated figure was compact and contained little fluid; the ovaries illustrated 
figure were grossly smaller than those shown figure Neither showed hemor- 
rhagic follicles. The ovaries illustrated figure contained number hemor- 
follicles. 


Histological Changes 


Practically all investigators agree that chorionic gonadotropic substances cause 
marked increase interstitial tissue the testes immature rats. Our findings 
this respect were merely corroborative and were similar those observed other 
investigators, notably Rubinstein and Abarbanel (9). 

Histologically, the testes immature rats (fig. 3a) showed scant interstitial tissue 
and mitotic figures were observed; the testes immature treated animals receiving 
total dose 1.25 (fig. apparently had marked increase interstitial 
tissue, moderate hyperemia and occasional mitotic figures; the testes animals 


receiving 10.0 (fig. showed interstitial tissue stimulation, marked hyperemia 
and frequent mitotic figures. 
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The seminal vesicles control immature rats (fig. had non-secretory epi- 
thelium cuboidal cells containing little cytoplasm and thin muscular sheath; the 
epithelium was one cell thickness. The seminal vesicle the rat receiving 1.25 
1.u. (fig. had somewhat heavier wall; the epithelial cells were somewhat taller 
and cytoplasm was forming the supranuclear region; granules were observed 
the cytoplasm. The cells the epithelium the seminal vesicle the rat receiv- 
ing (fig. were tall and narrow and barely exceeded the nucleus width. 
Conspicuous under high power magnification were granules various sizes dis- 
tributed the cytoplasm the supranuclear region. The lumen was quite pro- 
liferated and the muscular wall was considerably thickened. These changes have 
been described detail castration changes observed normal males Moore, 
Hughes and Gallagher (10). 

The vaginal epithelium the immature control rats (fig. were composed 
tightly packed non-secretory epithelial cells. The vaginal epithelium rat receiving 
0.75 (fig. was composed heavy layer squamous epithelium with corni- 
fied cells the surface. Rats receiving 8.0 (fig. showed little change from 
figure 

The endometrium the control rats (fig. was composed single layer 
cuboidal epithelial cells containing little cytoplasm. The uterine wall was quite 
thin. The endometrium rats receiving 0.75 (fig. was composed single 
layer tall columnar epithelial cells containing considerable cytoplasm with the 
nucleus occupying the end distal the lumen. The animals receiving (fig. 
had thick proliferated secretory endometrium irregular structure containing 
large number vacuolated cells; the myometrium was thickened. 

The ovaries the control rats (fig. contained occasional maturing follicle 
and numerous immature follicles with large amount interstitial tissue. The 
ovaries rats receiving 0.75 1.u. (fig. contained number maturing follicles 
but rarely showed luteinization with interstitial tissue considerably decreased. The 
ovaries rats receiving 10.0 (fig. generally contained large number 
maturing follicles and frequent corpora lutea. 


DISCUSSION 


Inasmuch the International Standard Gonadotropic Substance 
tionated preparation probably composed least two active factors. Conse- 
quently one would expect the results obtained the use single criterion 
glandular response give very little information with regard the proportion 
the different hormones extract. Therefore the comparative effects upon the 
ovarian, uterine and seminal vesicle response are special significance. 


SUMMARY 


The comparative action graded doses International Standard Gonadotropic 
Substance (chorionic gonadotrophin) has been studied 330 normal infantile male 
and female rats. 

Curves have been presented showing the change weight the seminal 
vesicles, ovaries and uteri from doses minimum effect doses maximum re- 
sponse. 

Tables are presented showing the effects graded doses international stand- 
ard the following: body weight change during the injection period; mean ovarian, 
seminal vesicle, uterine and thymus weights and percentage luteinization and vag- 
inal cornification. 
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Using the ovarian, uterine seminal vesicle weight changes the potency 
solutions containing chorionic gonadotropic factors may calculated from curves 


derived from these tables with accuracy 20% through dosage range 
0.5 8.0 equivalents. 


ovarian and uterine responses the chorionic standard revealed 
striking similarity the responses the immature rat ovary and uterus anterior 
pituitary and pregnant mare serum observed others. 


Histological changes induced the ovaries, uterus, vagina, seminal vesicles and 
testes have been described and illustrated with photomicrographs. 


The authors wish express their Frank Kalich for his assistance preparation 
histological specimens and the photography illustrations. Dr. Tom Hamilton acknowledge 


counsel for cytological interpretation; however, the authors accept responsibility for statements and 
conclusions herein contained. 
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THE RELATION THE ANTERIOR 
PITUITARY BILE PRODUCTION! 


From the Department Dairy Husbandry, University 
COLUMBIA, MISSOURI 


action intestinal absorption influenced hypophysectomy. They pre- 

sented evidence indicating that the administration the adrenocortical 
hormone increased the absorption rate fat and glucose the hypophysectomized 
rat. was suggested that the influenced glucose absorption through the action 
the adrenocorticotropic hormone upon the adrenal cortex. Althausen and Stock- 
holm (2) and Russell (3) showed direct relation between thyroxine and rate glu- 
cose and oleic acid absorption. 

Fat digestion and especially absorption known regulated small 
part the bile. Insoluble fatty acids combine with the bile acids form soluble 
compounds whose diffusibility through the cells the intestinal tract much 
increased. The bile also stimulates peristalsis and lowers surface tension. 

the rate bile production influenced the rate fat absorption and further 
fat absorption influenced hormones the would seem reasonable 
postulate that some factor might influence the rate bile production. The 
reasonableness such theory further indicated the demonstration that 
extracts cause other changes the liver such the infiltration fat (4, and 
protein metabolism effect (6). increase bile secretion the liver aiding 
more rapid fat absorption from the intestine would thus further link the 
process which the influences and regulates fat metabolism. 


LASZT, AND VERZAR (1) recently emphasized that the selective 


EXPERIMENTAL 


Procedure. Female guinea pigs were anesthetized the use avertin and ether. 
Bile was collected canulating the duct the gall bladder after tying off the intesti- 
nal bile duct, letting the bile run freely into container for measurement. Bile was 
collected for period hour immediately after the operation, during which time 
the animals remained under the anesthesia. The operations were usually performed 
between and although preliminary tests conducted 3:00 
gave similar results. initial extract prepared Bergman and Turner (7), 
was injected and hours before the beginning bile collection. 

Normal bile production. Seven guinea pigs weighing between 280 and 370 gm. 
were used determine the normal rate bile production (table 1). Two animals 
were injected with protein extract guinea pig muscle plus pure amino acids 
hours before bile was collected. These animals showed hourly rate bile produc- 
tion varying from 2.5 3.2 cc. with average 2.94 cc. Only one animal was out- 


This study has been aided part grant from the Committee Research Endocrinology 
the National Research Council. 

Contribution from the Department Dairy Husbandry, Missouri Agricultural Experiment Sta- 
tion, Journal Series, No. 642. 
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side the narrow range 2.8 3.2 cc. The amount bile produced the second hour 
was less than the first. 

Observations. The injection mg. initial extract into guinea pigs weigh- 
ing from 300 414 gm. was followed definite increase bile production meas- 
ured hours later (table 2). Even early hours and late hours there ap- 
peared production greater than the normal indicating that the effect continued 
for considerable period. However, the yields these times seemed vary widely, 
both periods production over cc. was obtained. This was larger production 
than from any animal after 6-hour period. The average production bile from the 
experimental animals was 5.45 cc. increase about 85%. 


TABLE 1. NORMAL PRODUCTION OF BILE IN THE FEMALE GUINEA PIG 


Body Bile 
Animal No. weight Treatment Time production 


gm. hr. cc./hr. 


322 mg. protein 


NN 

v 


TABLE 2. INFLUENCE OF AP EXTRACT ON BILE PRODUCTION 


Bod Initial Time from Bile 
extract injection production 


Animal No. 


hr. 

7.80 

7.20 


DISCUSSION 


These data indicate that extract the plays another fat metabolism 
addition causing fatty infiltration the liver and rapid decrease the blood 
fat the rabbit (8) and guinea pig (6). The definite increase bile secretion in- 
direct evidence that the also concerned the rate fat absorption from the 
intestine. 

Kocour and Ivy (9) have demonstrated that the ingestion raw meat and oils 
stimulate the output bile after the first second hour and increasing the 
sixth hour after feeding. Although Tanturi and Ivy (10) showed that bile production 
might influenced nervous stimulation, they tentatively concluded that in- 
creased blood flow through the liver augmented bile output. quite possible that 
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the increased liver function after extract injection would increase blood flow 
which turn would augment bile production. 

the normal animal probable that the ingestion fat stimulates the dis- 
charge the factor, either nervously chemica! means, into the blood which 
then influences fat metabolism including the production bile and the rapid absorp- 
tion fat. 

SUMMARY 


study reported upon the hourly rate bile secretion female guinea pigs 
weighing between 280 and 370 gm. taken definite time the day under avertin 
and ether anesthesia. The average hourly production normal animals was 2.94 

Following the injection mg. initial extract the there was rise 
bile secretion extending from hours. The average hourly production bile 
from injected animals was 5.45 cc., increase about 85%. 
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BIOLOGICAL INDICATORS ANDROGENIC ACTIVITY! 


DOROTHY NELSON anp GREENE 


From the Department Physiology and Pharmacology, 
Northwestern University Medical School 
CHICAGO, ILLINOIS 


GENERALLY recognized that birds are more satisfactory test animals than 
mammals for biological assays androgens. However, the relative potency 

various substances known differ when assayed birds and mammals. 
This fact, together with the greater difficulty interpreting phenomena observed 
birds related human problems, has served impetus for the improvement 
the mammalian technics. 

Androgenic activity the mammal determined gross weight histological 
examination sexual accessories, functional methods. Our study primarily 
concerned with comparison certain methods which the weight various 
accessory sex organs provides measure androgenic activity which can obtained 
with relative ease. The histological status the tissues probably more sensitive 
indicator (1), but that method involves delay well added labor and expense. 
Function, determined ejaculatory tests, not suitable for quantitative discrimi- 
nation exploratory studies where there isa possibility that most the animals will 
receive sufficient androgen elicit this all-or-none response. 

Considerable variation found the technics various weight studies. Some 
experimenters report the weight the vesicles (full empty) and the prostate 
complex, while others select only representative portion the gland. would 
interest know which these weight determinations the most sensitive 
indicator androgenic activity; and which the least influenced experimental 
errors. 

The present study limited comparison the relative merits the seminal 
vesicles full and empty, the ventral prostate, and functional measure consisting 
the weight the vesicular fluid. These data were collected for another study (2). 


PROCEDURE 


Male rats weighing gm. were castrated and treated with androgens for 
days. the day following the last treatment the animals were killed. dissecting 
microscope was used for the removal the ventral prostate and seminal vesicles 
which were freed from all extrinsic tissue and weighed. The seminal vesicles were 
then pressed between paper towels and reweighed. Inspection the opened vesicles 
showed little any residual fluid after this method expression. 

The androgens used for the treatment were testosterone and testosterone pro- 
pionate. Other variables the procedures were the solvents employed, the dosage, 
and the routes administration. The animals were divided into groups including 
one unoperated controls and one untreated castrate controls. 

total 219 animals was used the previous report, but the weights the 


This project supported part grant from the Josiah Macy Jr. Foundation; and the materials 
furnished Ciba Pharmaceutical Co. 
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empty vesicles were obtained for only 191 them. The comparisons here reported 
are therefore based these 191 animals. The average body weights, and organ 
weights are tabulated full the previous publication and will not repeated 
here. 


RESULTS 


The validity the various measures could most accurately determined all 
conditions had been constant except for gradual increase the amount androgen 
administered. Lacking this objective criterion, validity was indirectly established 
adding the weights the vesicles full and empty, and the prostate, and thus deriving 
composite value. This method frequently used the absence independent 
measures given function (3). Correlations were then made between this value 
and the weights each the organs. They were follows: full seminal vesicles 
empty seminal vesicles prostate +0.92, and vesicular fluid 
Intercorrelations between the organs were all over These high correlations 
show that without doubt all the indicators are measuring the same phenomena. 
However, the differences between the correlations the various organs with the 
total cannot taken difference their respective validities because the factor 
variability was not ruled out the correlations. 

was considered possible that the ratio the ventral prostate the seminal 
vesicles might prove more sensitive indicator androgenic activity than the 
actual organ weights. However, the correlations between the ratios and the weights 
the vesicles prostate were practically zero, and the method was discarded. 

The sensitivity the different indicators was determined comparing their 
ability demonstrate significant differences between the variously treated groups. 
For the most part all the organs weighed designated the same experimental groups 
showing significant variations. However, the prostate responded significantly 
smaller amounts androgen than the seminal vesicles. This fact has previously been 
demonstrated other workers (4). 

The next question answered how reliably, consistently, these 
weight determinations actually measure androgenic activity? 

Degrees reliability are most frequently computed one the correlation 
technics. cases such this the test-retest method not appropriate because 
obviously impossible repeat experiment animals which have been killed. 
The split-half method which was used serves the same purpose. The animals were 
aligned groups the order killed, and were divided into main groups, the odd 
and even numbers. Correlations made between the organ weights these groups 
were follows: empty vesicles, full vesicles, ventral prostates, 
and vesicular fluid, The differences between these correlations are not 
statistically significant. 

Unless the data are converted into standard this method tends exag- 
gerate the correlations the most variable tests, this instance the weights the 
full vesicles and the fluid. the other hand, method which penalizes variable 
test, the use the standard error, sigma, mean. This often employed 
indicate the degree reliability the measure (or test) which the mean was 
derived. Since there two one chance that this experiment were repeated 
other similar groups animals the means would lie one sigma above below the 
values actually obtained, the sigma good criterion accuracy. 


The standard score the difference between individual measurement and the mean group 
divided the sigma. This rules out the factor variability. 
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The standard errors the means the various organ weights were follows: 
empty vesicles, ventral prostate, 8.09; vesicular fluid, 17.69; and full vesicles, 
24.80. 

There being way determining whether not differences are significant 
when they are based single measure, the problem was approached from slightly 
different angle. Instead using the sigmas the mean weights 191 organs 
given above, the sigmas the means each the experimental groups were 

averaged. These are shown table together with the differences between the 
averages. The critical ratios between the differences and their standard deviations 
are also shown (see footnote under table). Since critical ratio more indica- 
tive statistical significance, may seen that the weight the empty vesicles 


TABLE 1. THE RELIABILITY OF VARIOUS MEASURES OF ANDROGENIC ACTIVITY IN THE RAT 


Averages 


groups animals 


Differences between averages (C. parentheses) 


Sem. ves. (full) ves. (empty) 


Vent. prostate 


Sem. ves. (Full) 

Sem. ves. (Empty) 9.0 25.4 (4.5) 

Vent. prostate 13.5 20.9 (3.4) 4.5 (1.8) 

Vesicular fluid 29.2 20.2 (3.5) 15.7 (2.5) 


obtained difference between averages 
Critical 
standard deviation obtained diff. 


significantly less variable than that the full vesicles and the fluid, but does not 
differ significantly from that the ventral prostate; and that the weight the ventral 
prostate significantly more reliable than the weight the full vesicles but not the 
weight the fluid. 

SUMMARY 


statistical analysis was made the relative merits the seminal vesicles full 
and empty, the ventral prostate, and the vesicular fluid measures androgenic 
activity the rat. The organs 191 rats were used the study. 

From the comparisons made might conclude that weight measurements are 
used the assay small amounts androgen, the ventral prostate would 
the most suitable organ for the purpose since the most sensitive indicator. 

the androgen activity expected equal greater than the normal, the 
weight the empty vesicles might the best measure because its slightly greater 
reliability. There apparent advantage using more than one these weight 
determinations single study. 
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THE ACTION TRASENTIN THE RABBIT OVARY 
AND UTERUS! 


RAPHAEL KURZROK, EDGAR MILLER, 
HARRY GEGERSON anp ALAN GEGERSON 


From the Departments Obstetrics and Gynecology and Biochemistry, 
College Physicians and Surgeons, Columbia University 
NEW YORK CITY 


was first described Meier (1), and similar effect the rabbit uterus was 

observed Johnson and Reynolds (2). Preliminary studies carried out 
the human uterine strip vitro showed loss contractions without lowering 
tonus. 

Clinical studies one (R. K.) revealed the following facts. 

(a) Some cases dysmenorrhea were relieved their symptoms when 225 
mg. trasentin were given daily mouth for days preceeding the period, 
and during the course the period. 

(b) Numerous cases so-called closed Fallopian tubes, determined 
transuterine insufflation (Rubin Test) were found have patent tubes after 
the daily administration 225 mg. trasentin mouth for the first days 
the cycle. All insufflations were done the 11th day the cycle. 

(c) Patients treated with trasentin frequently had their cycles, previously 
regular, shortened one six days. 

(d) The incidence pregnancy series cases functional sterility 
treated with trasentin increased from 28% (in the last 100 cases). This 
increase may not seem significant but presented the greatest increase 
series covering years. 

The apparent therapeutic improvement the sterile group and the frequent 
shortening the menstrual cycle led investigate the action trasentin the 
ovary and uterus the rabbit. all animals both mature and immature were 
used the experiments. The mature rabbits had been kept isolated. The immature 
rabbits were the type used for the routine Friedman test, and weighed from 1,000 
1,500 gm. Trasentin was injected subcutaneously doses 300 mg. 
Intraperitoneal injections caused marked dilatation and vascular engorgement the 


ANTISPASMODIC ACTION trasentin? the isolated intestine the rabbit 


Aided Grant from the Ciba Pharmaceutical Products, Inc. 
Trasentin the hydrochloride diphenylacetyl-diethylaminoethanol. (Ciba Pharmaceutical 
Products, Inc.) 


-HCl 
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intestines and loss weight. The drug proved very toxic intravenous injection, 
fact previously noted Johnson and Reynolds (2). The animals were killed 48, 
72, hours after the first injection. 

the immature rabbits, after trasentin treatment, the ovaries showed definite 
increase the size and number maturing follicles. There was evidence 
ovulation, except one animal which showed corpus luteum. Hemorrhages 
within follicles identical with those found positive Friedman test were frequently 
noted. The average weight the ovaries was 112 mg., which not significantly 
greater than the normal controls. 

The uteri were definitely enlarged, with average weight 612 mg. compared 
with 325 mg. for controls. The endometria were thickened and showed typical 
estrogen reaction. 

Three immature animals were injected with mg. trasentin daily for days, 
and with mg. progesterone daily for the next days. They were killed hours 
after the last injection. The endometria these animals showed typical 
progestational phase; the third animal failed respond because illness resulting 
from the trasentin injections.* Immature rabbits injected with progesterone alone 
failed show pregestational endometrial phase. 

When mature rabbits were used, the usual effect the ovaries was the produc- 
tion one two hemorrhages the follicles. Some ovaries showed larger number 
mature follicles, and one animal (96 hours after the first injection) young corpora 
lutea were found. The ovarian weights were not significant. The uteri showed marked 
hyperemia and thickening and the endometria were typical the phase.” 

There was effect the uteri castrated rabbits, either mature immature. 

The gonadotropic effect trasentin could perhaps explained action 
the anterior pituitary way the sympathetic nervous system; studies hypo- 
physectomized rabbits are now progress. view the therapeutic effects 
trasentin man are now studying its effect the excretion follicle stimulating 
hormone the urine, well its action the human uterine strip vitro and the 
intact uterus situ. Derivatives trasentin are also being studied. have used 
the trasentin supplied the manufacturers without further attempts 
recrystallization. 

SUMMARY 


Trasentin stimulated the development follicles the immature rabbit. one 
animal ovulation occurred. also produced the uterus typical estrogen phase 
which could then converted into progestational phase crystalline progester- 
one. Marked enlargement the uterus occurred. 

The isolated mature rabbit reacted marked hyperemia the uterus. The 
ovaries occasionally showed increased number mature follicles, and one animal 
ovulation was produced. Both mature and immature rabbits showed hemorrhages 
into follicles. 
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Some animals did not tolerate trasentin the doses given, and did not show the above reactions. 


Rats and mice almost invariably were killed the trasentin. Doses high gm. per day did not 
show the slightest toxic reaction the human. 


THE EFFECT ESTRIOL GLUCURONIDE THE 
SPONTANEOUS ACTIVITY SENILE MALE RATS 


HOSKINS anp SYLVIA BEVIN 


From the Memorial Foundation for Neuro-Endocrine 
Research, Harvard Medical School 
BOSTON, MASSACHUSETTS 


variety important and unsolved problems. That the terminal stages life 

are commonly marked gradually increasing decrepitude matter 
common knowledge but the time, severity and speed its development vary widely. 
Some men enjoy fairly high degree preservation functions for much 
century whereas others meet advancing decrepitude and ultimate death within 
three decades. obvious need determine what extent the decrepitude can 
ameliorated postponed. The fact that both longevity and senescent vigor are 
importantly determined hereditary factors does not necessarily mean that they 
are not subject considerable degrees modification. 

study, which this report constitutes one item, has been undertaken 
attempt modify the vigor ageing rats, using spontaneous activity criterion. 
this end variety substances have been administered, including desiccated 
thyroid gland, various vitamin-rich materials, certain synthetic “hormones” and 
several endocrine glandular derivatives. For the most part significant influence 
has been noted. The negative results with testosterone propionate (2) have been 
previously reported. The first preparation that gave any significant augmentation 
spontaneous activity was commercial product, emmenin, which stated consist 
essentially complex estriol glucuronides. Subsequently other estrogens have 
been found effective. These will reported later. 


HAS RECENTLY BEEN EMPHASIZED (1), the ageing organism presents large 


METHODS 


The method investigation has been select from group ageing rats 
mental subjects which were still apparently good health but which showed rela- 
tively low levels spontaneous activity. The activity was determined means 
automatically recording, revolving cages described Richter (3) and Hoskins (4) 
and their associates. these cages the rats have the alternative remaining quies- 
cent small housing compartments exercising the revolving units. The 
method thus registers algebraic summation the effects all the environmental 
and nutritional factors that influence tension. The activity wheels 
that were used are inches circumference and the animals that were chosen usu- 
ally made from 100 500 revolutions week, most them being the lower range. 
The rats varied age from months. They had access tap water and 
Purina Dog Chow, libitum. 

This report based experiments made different animals, from 
determinations having been secured each. The estriol glucuronide was fluid 
preparation and was mixed with portion the daily food. Commonly was taken 
freely but occasional animal displayed some reluctance consuming 


Our thanks are due Ayerst, McKenna Harrison for generous supplies emmenin. 
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The dosage ranged from cc. and the frequency its administration from 
times per week. The dosage most commonly used was cc., times week. 
The duration treatment was generally weeks. most instances the body 
weights the individual rats were determined weekly. The data herein reported 


REVOLUTIONS 


CONTROL TREATMENT CONTROL 


Fig. ErrecT GLUCURONIDE UPON SPONTANEOUS Ordinates, revolutions per 
week activity wheels. Note staggering ordinate values. Control period, weeks; treatment period, 
weeks. Second control period, weeks. 


were unselected except that any rat dying during the course the experiment 
within one week after discontinuance the treatment was excluded. 


OBSERVATIONS 


The results the experiment whole are set forth figure The upward 
trend the activity levels coincident with the administration the estrogen 
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unmistakable. will observed that only instances was there decrease 
activity. general the reaction was greatest those rats which showed the higher 
initial levels but that animal which had the highest level was one the two which 
showed depression during treatment. Had been dealing merely with random 
irregularity, the depressions and augmentations should course have been approxi- 
mately equal number and extent. Further evidence the validity the group 
trend was found the repeatability the phenomenon individual cases. This was 
most strikingly seen the case the rat shown figure which was, incidentally, 


MALE 


2000 


REVOLUTIONS PER WEEK 
‘LM 


Fig. ESTRIOL GLUCURONIDE TESTS MOST REACTIVE Peaked curves, revolu- 
tions per week; flat curve, body weight. Symbols: treatment; Or, testosterone propionate; cc. 
daily dosage gonadotropic preparation. 


the most vigorous reactor the group. Further evidence validity lies the fact 
that two other estrogen preparations, reported later, have given similar and 
indeed rather more consistent increases activity. 

addition the augmentation spontaneous activity there was noted all 
cases diminution body weight. The loss ranged from gm. the various 
instances. The weight loss may ascribed part dehydration but view its 
magnitude must have been due largely genuine tissue depletion. consistent 
correlation could recognized between the weight loss and either dosage degree 
augmentation activity though doubt larger series would permit the recog- 
nition trends these matters. general the weight was regained within 
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weeks after the treatment was discontinued. Whether the rather sudden changes 
weight had, such, any deleterious beneficial effect upon the organism not 
evident from the data hand. instances death occurred during immediately 
following conclusion the tests but the age group that was studied 
death not infrequent, hence not clear that the medication was factor the 
two instances noted. 


DISCUSSION 


question major interest what effect the stimulating medication may have 

had upon longevity. The data hand permit final judgment this point but the 
impression has been gained that the life span was not materially influenced. When 
ageing rats are kept continuously activity cages, was the case these experi- 
ments, for periods weeks months there noted gradual decline the activity 
level. The slope this decline appeared not have been significantly altered the 
estrogen treatments. Much more extensive data would required, however, finally 
determine the matter. 

Another important problem the mechanism whereby the augmentation 
activity was brought about. Had the rats been obese the beginning the tests one 
could ascribe the increase merely the disposal interfering fat tissue, but the ani- 
mals were merely ordinary state good nutrition. may noted that the 
study still exploratory phase and opportunity has not yet been had investi- 
gate this matter mechanism. The need for such investigation is, course, obvious. 


SUMMARY 


Twenty tests were made senescent senile male rats the effects estriol 
glucuronide spontaneous activity. The dosage ranged from cc. the com- 
mercial product, emmenin. was administered from times week, for periods 
weeks. The most common regimen was cc., times weekly. The effect gen- 
eral was augmentation activity. The effect was proved repeatable in- 
dividual cases. The underlying cause the augmentation has not been determined. 
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INHIBITION PELVIC CHANGES OCCURRING 
DURING PREGNANCY MICE 
TESTOSTERONE PROPIONATE! 


From the Department Anatomy, Yale University School Medicine 
NEW HAVEN, CONNECTICUT 


URING LATE PREGNANCY the pelvis the guinea pig enlarges hyper- 
trophy interpubic ligament. These changes have been reproduced 
experimentally female male guinea pigs following adequate treatment 
with estrogens and relaxin (1). They involved transformation the interpubic 
synchondrosis pubic symphysis and then, associated with some bone destruction, 
proliferation the fibrous ligament separate the pubes for variable distances 
sexual dimorphism the pelvis also exists the pocket gopher, first becom- 
ing apparent sexual maturity. The pubic bones were decalcified the symphysis 
under the influence the ovarian hormone (4). pelvic sexual dimorphism also 
occurs another rodent, the mouse (5). The pubic bones separated the symphysis 
during the first pregnancy and these changes were augmented with succeeding 
pregnancies. The alterations pelvic structure were reproduced and augmented 
the injections estrogens. Male mice receiving estrogens not only showed develop- 
ment interpubic ligament but extensive decalcification the pubes. the 
same time new osseous tissue replaced the marrow other bones (6) increasing the 
ash content and altering the calcium phosphorus ratio (7). 

The morphological and chemical changes the bones mice given estrogens 
were prevented testosterone propionate was given simultaneously (7,8). This might 
indicate that untreated mice the sex changes are either positively induced 
females inhibited might occur males the action androgens. 

Relaxation the pubic symphysis occasionally occurs during pregnancy 
women (9). was, course, unknown whether not these changes were associated 
with abnormal endocrine factors. The present experiments were conducted deter- 
mine the influence testosterone propionate the normally occurring pelvic 
changes associated with pregnancy mice. 


MATERIALS AND METHODS 


Two series experiments were undertaken. both hybrid mice were used. 
Twenty mice were used the first series. The onset pregnancy was determined 
the detection vaginal plugs sperm the vaginal smears. Ten mice were injected 
with testosterone propionate and these pregnancy continued for days 
more (table 1); the other mice either did not become pregnant pregnancy was 
interrupted the early stages. Injections testosterone (1.25 mg. every 

This investigation has been supported part grants from the Anna Fuller Fund, the Jane 
Coffin Childs Memorial Fund for Medical Research, Fluid Research Fund Yale University School 


Medicine and special grant from the Belgian-American Educational Foundation. 


Belgian American Educational Foundation Fellow (1938-39) now Department Anatomy, 
Columbia University. 


The testosterone propionate (oreton) was generously supplied Dr. Max Gilbert the Schering 
Corporation, Bloomfield, 
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other day) were started from the eleventh the thirteenth day after mating. 
the untreated mice gave birth normal litters days after the first 
mating. The other mice this series became pregnant following 2nd mating. 
the second series mice the injections testosterone propionate (1.25 mg. 
daily) were started animals the time detection the placental sign. The 
other mice the same litters were mated and allowed continue pregnancy with- 
out injection androgens. 

The mice were killed they successfully delivered, observed during prolonged 


parturition. The length the interpubic ligaments was measured the shortest 
distance between the pubic rami. 


TABLE 1. PELVIC CHANGES IN MICE RECEIVING TESTOSTERONE PROPIONATE (1.25 MG. EVERY SECOND DAY) AND 
IN UNTREATED CONTROLS. STAGE OF PREGNANCY WAS DETERMINED FROM DAY OF MATING. 


Day Total Length 
No. mice pregnancy testosterone Day interpubic 
started propionate removed ligament 


mg. mm. 
5.0 22nd day 
day postpartum 


7.5 23rd day 
Prolonged parturition 


Died parturition 


Aborted days 


day 
Died parturition 


day 
day postpartum 


Untreated 


RESULTS 


The observations the first series animals are shown table and the 
second series table the first series dead litter was delivered the 19th day 
after copulation. One mouse was killed the day, one day after delivering 
living litter. Two mice died during parturition the day and another died 
after prolonged 2-day parturition the 23rd day after mating. The 6th female 
was killed one day post-partum and the 22nd day after mating. The mice dying 
during delivery and the one mouse killed after the second day prolonged parturi- 
tion had macerated fetuses the cervical canals and upper vaginas. These mice 
had interpubic ligaments mm. less length. Interpubic ligaments similar 
lengths were found the other mice giving birth normal litters and the one 
aborting the day. The day pregnancy which injections started, within 
the range studied, did not aiter the response. The untreated pregnant mice had 
interpubic ligaments 2.5 mm. Four these mice had been pseudopregnant 
once previously. 

the 2nd series the existence pregnancy was determined the placental 
sign. females given 1.25 mg. testosterone propionate daily for days, 
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gave birth dead young and living litters. The interpublic ligaments were 
1.5 mm. the former group and mm. mm. the second group. Two 
the mice giving birth dead young had macerated fetuses the cervix the time 
autopsy. 

The average length the interpubic ligaments non-treated control mice 
the day parturition was 3.4 mm. mm.). average 5.6 young were born 
per litter. 


TABLE 2. PELVIC CHANGES IN MICE RECEIVING TESTOSTERONE PROPIONATE (1.25 MG. DAILY) AND IN UNTREATED 
CONTROLS. INJECTIONS STARTED ON DAY THE PLACENTAL SIGN WAS OBSERVED. 


Length 
No. mice No. days Total dose interpubic Size and condition 
injected ligament litter 


mg. 

10.0 

12.5 

10.0 

12.5 

Averages: 


young, all dead 
young, all dead 
young, all dead 
young, all dead 
young, all alive 
young, all alive 
young, all alive 
young, all alive 
5.4 young per litter 


HOH 
8 


Untreated 


This mouse was apparently more than days pregnant when blood first appeared the vagina. 


When testosterone was given smaller doses other mice this series, 1.25 
mg. every other day from the day when blood appeared the vagina (placental sign) 
till parturition, the effect was less constant. mice interpubic ligaments 
4mm. were found and others the ligaments measured mm. mm. All 
gave birth living young. 


DISCUSSION 


The influence pregnancy the formation ligamentous separation the 
pubes the mouse (5) was progressive during the first few pregnancies. Interpubic 
ligaments 2.5 mm. were observed primiparous mice and longer ligaments 
mice that had several litters. Other experiments (10, 11) showed that longer ligaments 
were present primipara immediately following delivery. These observations indi- 
cate that the interpubic ligaments may shorten somewhat following parturition 
the shorter pubic separations were found mice several months postpartum. The 
average length the interpubic ligaments the primiparous mice the present 
study was 3.5 mm. The interpubic ligaments developed largely during the last 
days pregnancy primipara (10). 

Weekly injections from 100 estradiol benzoate induced similar 
separation the pubes and also partial resorption the pubic rami. These changes 
occurred more slowly males than females. The influence estradiol 
benzoate injected weekly was entirely inhibited the simultaneous injection 
1.25 mg. testosterone benzoate weekly (8). The present experiments demon- 
strated that the injection testosterone propionate inhibited the separation the 
interpubic ligaments during normal pregnancy and indicated that this species the 
inhibition the separation the pubes might the factor the impairment the 
birth mechanism. 
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The rapid development the interpubic ligament occurs during the last half 
the first pregnancy has never been reproduced experimentally. The fact that 
such large amounts testosterone propionate are required inhibit this separation 
during normal pregnancy (amounts that, injected weekly, will inhibit the action 
estradiol benzoate injected weekly non-pregnant mice) indicated either 
that some accessory element was present during normal pregnancy that estrogen 
occurred highly effective amounts during pregnancy. The incomplete inhibition 
interpubic ligament formation testosterone during normal pregnancy might 
the result the comparatively late stages which the injections were started. 

Though was impossible quantitate the changes occurring the ileo-sacral 
ligaments definite manner the pubic symphysis was indicated that some 
relaxation occurred and likewise that was prevented partially inhibited 
testosterone. 

Whether not the same endocrine factors will act similarly other species 
which show regularly sexual dimorphism the pelves women whom such 
changes occasionally occur unknown. must borne mind, however, that 


testosterone propionate certain times during pregnancy will 
alter sex differentiation the female fetus. 


SUMMARY 


Testosterone propionate was injected subcutaneously mice the rate 1.25 
mg. daily every other day from the 11th 13th day from the detection the 
placental sign the end pregnancy. The interpubic ligaments those mice 
receiving the larger doses smaller doses for longer periods were largely but not 
completely inhibited. Some mice died with macerated fetuses the cervix and upper 
vagina and mice gave birth macerated fetuses. Other mice with similar restricted 
pelvic changes gave birth living young. Large amounts androgen were requured 
inhibit the pelvic changes during pregnancy. 
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THE EFFECT TESTOSTERONE PROPIONATE 


From the American Museum Natural History 
NEW YORK CITY 


hoactli (Gmelin), previously reported (1), was discovered that both sexes 

this species undergo marked increase the pigmentation the lores, 
lower mandible and buccal cavity, also conspicuous vascularization the legs, 
during the breeding season. When both sexes species bird undergo the same 
seasonal development secondary sexual character has been assumed, the 
case Larus ridibundus, that the male and female sex hormones were producing 
identical effects (2). The recent experiments Miller (3) the starling, 
Sturnus vulgaris, however, indicate that male hormone may present sufficient 
amounts both sexes during the breeding season responsible for these second- 
ary sexual characters. This discovery raises the question why the females 
those species, which owe their secondary sexual characters male hormone, not 
develop male behavior. 

Little known regard the breeding behavior the starling under laboratory 
conditions but black-crowned night herons, free large, well-lighted room, retain 
the same patterns social behavior they exhibit the field. These herons, therefore, 
seem well suited for studying the réle hormones regulating their social behavior. 


URING the social behavior the night heron, Nycticorax nycticorax 


MATERIAL AND PROCEDURE 


Three sets herons were employed this study. The first were chicks approximately 
days age, collected the nest from the nest vicinity. The second were sexually 
mature birds which still retained their juvenile brown plumage, wholly part. Most 
these had been reared from the chick stage the laboratory. The third were adults with 
the full white and greenish-black plumage the mature bird. number these had been 
collected the field mature birds but the majority had been reared the laboratory from 
immature stage. The black-crowned night heron undergoes sequence changes the 
coloration its plumage during the first years its life but, none its color changes 
are influenced sex hormones, the species must grouped with the pigeon, guinea fowl, 
blackbird, South American plover, English sparrow and starling (4, form 
with plumage color free gonadal control. The iris both sexes the night heron also 
changes from yellow orange red during ontogeny, the latter color developing 
approximately the same time the mature plumage. Iris color, like the plumage the night 
heron, undergoes changes during the breeding season. 


Aided grant from the Josiah Macy Jr., Foundation and from the National Research Council, 
Committee for Research Problems Sex. The authors are indebted the Ciba Pharmaceutical 
Products, Inc., for the testosterone propionate and Parke, Davis Company for pituitary extract 
and for various estrogens and Squibb Sons for other estrogens. 

Assistance the preparation these materials was furnished the personnel Works Progress 
Official Project No. 

This paper contains, part, material accepted partial fulfillment the junior author for the 
Master Science degree New York University. 
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striking contrast, the color the bill, lores and legs changes markedly during the 

breeding season. The lower mandible, lores and legs the immature are greenish-yellow. 
Adults, out season, have greenish- bluish-white lore, pale greenish buff-colored 
legs. The upper mandible blackish-brown, the lower mandible lighter, especially 
caudally. The buccal cavity pale green pinkish, frequently blotched with grey. With 
the approach the breeding season the lores become purplish and then bluish-black, both 
upper and lower mandible change lustrous black and the legs assume rich pink tone. 
These colors fade soon after the eggs hatch but are assumed again the beginning 
second courtship, which may occur the same spring the first under laboratory conditions. 

The birds were sexed direct examination the gonads through incision made 
between the last two ribs. one series birds, the gonads were left intact after measur- 
ing them with dividers. another series birds, the gonads were removed with 
electrocautery. 

shown tables both the gonadectomized and the control series were injected 
with series sex hormones. The estrogens were: estrone acetate, theelin (Parke, Davis), 
follutein and amniotin (Squibb). The androgen was perandren (testosterone propionate, 
Ciba). pituitary extract, whole sheep gland (Parke, Davis), was also employed. control 
series birds was maintained the same type cage the experimental series. 


RESULTS 


Effect sex hormones the sexual pigmentation the black-crowned night heron. 
shown table testosterone propionate (perandren), injected into 


Tasie 1. Errect OF PITUITARY EXTRACTS, ESTROGENS AND ANDROGENS ON THE SEXUAL PIGMENTATION 
OF NORMAL BLACK-CROWNED NIGHT HERONS 


Gonad size 
Preparation Ant. injected 


of exp. Remarks 


mo. cc. mm. mm. 
Whole sheep | o* YO 4 9/1 -10/4 0.75 | 15 9X3 10X3 | No change in pigmenta- 
pituitary Q YB 4 9/1 -10/4 0.75 | 15 13X6 13X5 tion of lore, mouth or 


feet. 


Follutein 9 ReY 4 9/16-10/20 
9/16-10/20 


3 6.9=690 R.U. 16X5 


10/20-11/12 
9/27-10/19 
10/20-11/12 


Amniotin YB-Y 6 10/13-11/12 | 0.25 § .0=§0,000 L.U. 
6 10/13-11/12 | 0.25 5.0=§0,000 1.U. 13X4 15X5§ 


Estrone 
acetate 


Perandren SYxO | 7 | 12/16-12/27 | 0.50] 3.0=15,000 7 8X2.5 | 8.5X3 


After 2 inject., roof of 
mouth becoming pig- 
mented. 

After 4 inject., lore black, 
mouth black, voice 

tural, eyes popping. 

roof mouth spreading 
extensively. 

After inject., lore and 
eyelids are mixture o 
black and red. 
After § inject., lore 
blacker, voice gasping. 


heron either sex, quickly induced the development black pigment the lores 
and buccal cavity. darkening the lower mandible followed and the legs turned 
slightly pinkish. Night herons which breed during the first spring their lives never 


10X3 10X3 
in =16, 200 I.U. 
in oil 
5 _ 0.45 | 6.0 16X5 
=16,200 
0.50 | 7.5 16X5 16X8 
oil 
| | | Q 406 | | 8/4 - 8/19 | 0.50 | §.0=§0,000 L.U. 11X? | 14.5X6 | 
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attain the rich pink tones their legs found the fully mature bird (1). The change 
induced the testosterone propionate was equal the maximum change young 
birds. 

Castration herons before the breeding season invariably prevents the develop- 
ment these changes coloration and limbs. the height the breeding 
season, after eggs had been deposited pair 132-13, both birds this pair were 
gonadectomized. Ten days later both birds had lost their sexual colors lores, 
buccal cavity and legs completely. Since ovariotomy always difficult the female, 
post-mortem examination bird was made months later. This showed that 
gonadectomy had been complete. 


shown table the injection testosterone propionate into gonadectomized 


Taste 2. Errect OF PITUITARY EXTRACTS, ESTROGENS AND ANDROGENS ON THE SEXUAL PIGMENTATION 
OF THE GONADECTOMIZED BLACK-CROWNED NIGHT HERON 


Preparation Remarks 


Whole sheep | 9 31 th yr. | 3/7-3/29 | 0.75 13.25 No breeding pigmentation developed. 
pituitary co R2 Adult | 3/7-3/29 | 0.75 13.25 
Theelin Q Y-GG | 1omo. | 3/7-3/29 | 0.50 | 9.5 =19,0001.U 
Amniotin 333 tomo. 3/7-3/29 0.25 
422 to mo. | 3/7-3/29 | 0.25 | 4.75=47,500 Lu. 


After 6 inject., voice becomes gasping. 
After 8 inject., complete breeding pigmentation 
113 th yr. | 2/7-2/18 | 0.25 | 2.75=13,750 7 After 3 inject., typical breeding pigmentation. 
Red color in legs lagging behind that of 9. 
After § inject., leg color at maximum. 
After 6 inject., voice guttural. 

Q 322 1o mo. | 3/7-3/29 | 0.25 | 4.25=21,250 y After 3 inject., eyelids and lore purple; black 
roof mouth, spreading from cleft for- 
ward. 

After 4 inject., legs becoming red. 
After § inject., tongue totally black. 
After 8 inject., voice guttural. 

a 411 tomo. | 3/7-3/29 | 0.25 | 4.25=21,250 y After 3 inject., eyelids and lore purple. 

After 5 inject., breeding pigmentation almost 
complete. 
After 6 inject., voice guttural. 


Control yr. | 2/7-2/18 no treatment No change in pigmentation. 
2/7-2/18 no treatment 


birds either sex will induce the development the complete change color 
bill, buccal cavity and legs. Injections 1.25 mg. testosterone propionate were 
made into the pectoral muscles the birds, these injections being given during 
period weeks. The first change was found the lores which became purplish 
before turning bluish-black (fig. 2). 

the injections continued, the legs became pink and the roof, floor the mouth, 
and tongue began blacken. similar melanization began the base the bill and 
the light areas the lower mandible became obscured. The darkening gradually 
extended forward and increased intensity. gonadectomized female (bird 123) 
reached maximum color the legs after injections, the lores and buccal cavity 
after injections. castrate male (bird 113) did not attain the same leg color until 
after injections. Younger adults required greater number injections secure 
the same result (table but chicks with gonads intact responded quickly (table 3). 
every case, however, full response was obtained dosage 21.25 mg. less, 
spread over 3-week period. 

slight sex difference the reaction the androgen was shown the castrate 


| 
! 1 
| | | 
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birds. The males developed the black pigment the lores, bill and buccal cavity more 
quickly than did the females. Conversely, the latter retained the purple stage the 
coloring the lores for longer period than did the males. Most the females, 
however, developed red legs more quickly than did the males when both were re- 
ceiving the same amount testosterone propionate. 

Although there was considerable individual variation the treated birds, the 
difference between experimentals and controls the close the treatment period 
was always marked. The difference between two typical pairs one and one-half- 


TABLE 3. EFFECT OF TESTOSTERONE PROPIONATE ON THE SEXUAL PIGMENTATION OF BLACK-CROWNED 
NIGHT HERON CHICKS 


Preparation Age Dosage Ant. injected Remarks 
days cc. cc. | 
Perandren 6/9-6/28 3.5=17,500 After inject., complete breeding pigmentation 
indicated. Coloration of feet lagging, prob- 
ably because masked by intense green color of 
juvenile bird. 
After inject., voice guttural. 
co 16 20 6/9-6/28 | 0.25 3-§=17,500 7 After 2 inject., complete breeding pigmentation 
indicated. Coloration of feet lagging, prob- 
ably because masked by intense green color 
juvenile bird. 
After 3 inject., voice guttural. 
2 26 20 6/9-6/28 | 0.25 3.5=17,500 After 3 inject., voice guttural. 
After 8 inject., pigmentation complete. 
Q 36 20 6/9-6/28 | 0.25 3.5=17,500 y After 3 inject., voice guttural. 


After 7 inject., feet show fair amount of red 
masked by green. 
After 10 inject., pigmentation complete. 


year-old herons may shown reference the standards” Maerz and 
Paul (5). The untreated gonadectomized adults had the following colors. 
The perandren-treated pair the close the treatment period had the following. 

striking contrast, none the estrogens was found have any effect the 
color change head legs (tables and 2). Although the dosage was adequate 
produce marked hypertrophy the Miillerian duct, failed produce any sexual 
color lores, bill legs. Even 50,000 estrone acetate, administered over 
period days during August adult female (bird 406) with ovary intact, 
failed produce any evidence sexual color, although the oviduct became con- 
siderably enlarged and vascularized (table 4). 

The effect testosterone propionate the legs both sexes the night heron 
was increase the vascularization the integument. This could readily shown 
squeezing the legs the treated bird. The blood would flow from the superficial 
blood vessels restoring the original pale greenish tinge the integument. Many 
birds, when frightened roughly handled, would lose the pink tones their legs 
temporarily. 

Sections the integument from the legs treated and control birds disclosed 
marked difference their vascularity (fig. 4). The superficial blood vessels the 
dermis the treated bird were increased size and various points pushed slightly 
into the germinative layer the epidermis. The epidermis these injected birds 
was more active. Nuclei the layer immediately distal the germinative layer were 
not flattened, the control birds, but nearly the same width the nuclei the 
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Fig. NIGHT HERON; THE LORES ARE GREENISH-YELLOW. Fig. 
MENTAL AFTER INJECTION WITH TESTOSTERONE PROPIONATE; THE LORES ARE Fig. INTEGU- 
MENT FROM LEG CONTROL BIRD. Fig. INTEGUMENT FROM LEG BIRD INJECTED WITH TESTO- 
STERONE PROPIONATE; ENORMOUS INCREASE THE SIZE AND NUMBER THE CAPILLARIES AND BLOOD 
VESSELS UNDERLYING THE EPIDERMIS HAS OCCURRED. V=Blood Vessel). Fig. EPIDIDYMIS 
CASTRATED MALE NIGHT HERON (422) FOLLOWING INJECTION AMNIOTIN. 370. Fig. SECTION 
EPIDIDYMIS CASTRATED MALE NIGHT HERON FOLLOWING INJECTION TESTOSTERONE PROPIONATE. 
370. 


germinative layer. Further, they were not all horizontal but frequently vertical 
irregularly arranged with relation the outer surface. The horny layer some 
injected birds was thinner but other birds was the same thickness the con- 
trols. increase the number pigment cells was noted the injected bird. 
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striking contrast, sections the lore the injected female (bird 123) showed 
enormous increase pigment below the epidermis. Masses melanin surrounded 
the more superficial blood vessels the dermis. Only few scattered pigment cells 
were present the untreated bird. Some pigment was found near the deeper blood 
vessels the dermis both the injected bird and the control. Thus the testosterone 


Fig. Ovipuct NIGHT HERON FOLLOWING INJECTION SHEEP WHOLE PITUITARY 
GLAND. Fig. sPAYED NIGHT HERON (322) FOLLOWING INJECTION TESTOSTERONE PRO- 
PIONATE. Fig. SPAYED NIGHT HERON (333) FOLLOWING INJECTION AMNIOTIN. Fig. 10. 
SECTION OVIDUCT SPAYED NIGHT HERON (322) FOLLOWING INJECTION TESTOSTERONE PRO- 
PIONATE. Fig. 11. OVIDUCT SPAYED NIGHT HERON (333) FOLLOWING INJECTION 
AMNIOTIN. THE HYPERPLASIA THE MUCOSA CLEARLY SHOWN. X24. Fig. 12. PORTION THE 
MUCOSA THE OVIDUCT NIGHT HERON (123) INJECTED WITH TESTOSTERONE PROPIONATE. 
Fig. 13. PORTION THE MUCOSA THE OVIDUCT NIGHT HERON (333) INJECTED WITH AMNIOTIN. 
THE ENORMOUS DEVELOPMENT THE GLANDS WELL SHOWN (compare fig. 12). X314. 


propionate increased the pigment, not uniformly throughout the dermis but chiefly 
its superficial layers. 

Effect estrogens and androgens the genital tract. Gonadectomy experiments 
gave further support the view that the ovary normally secretes male hormone. 
the adult female there retained rudimentary Wolffian duct. spayed females, 
treated with estrogens, this remains small. The epoophoron forms enlargement 
the anterior end this duct. spayed females, including those treated with estro- 
gens (table 3), this epoophoron varied from 0.6 1.5 mm. greatest width. con- 
trol females, killed the height the breeding season, this was mm., slightly 
more, width. This the same width attained most spayed females when 
treated with testosterone propionate (table 4). 
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The homologous epididymis was larger both the breeding male and the 
castrate, treated with testosterone propionate. breeding males the epididymis 
its thickest point was mm. wide and 2.7 mm. its narrowest point. The average 
width the epididymides was 3.1 mm. Further, the epididymis was formed 
more tubules than was the epoophoron. Sections the epididymis the castrate, 
treated with testosterone propionate, and its control showed marked difference 
structure. The columnar epithelium was relatively high the testosterone propionate 


TABLE 4. ErrecT OF ESTROGENS AND ANDROGENS ON THE GENITAL TRACT OF THE 
BLACK-CROWNED NIGHT HERON 


Sex and Av. Rt. 
Preparation bird Shell width epid. epid. 
No. gland oviduct epooph. gona gona 
mm. mm. mm. 
1.5 castrated 
1.0 spayed 


Pituitary 


Normal 0.9 spayed 
spayed 
castrated 
6.5X3 


Estrogens— 
Estrone 
acetate 
Theelin 
Amniotin 
Theelin 


14.5X6 


spayed 
spayed 
castrated 
castrated 


na 


Androgen— 
spayed 
spayed 
spayed 
18.5X6.5 


Perandren 


avs 
mom meme) 
Vee 


castrated 
castrated 


treated bird Further, the cells the epithelium had granular cytoplasm and 
relatively pale nuclei. The lumen the tubules was relatively larger than the 
control and contained some secretion (fig. 6). Sections the epoophoron the 
spayed female, treated with testosterone propionate, showed similar condition 
the epithelium. The epithelium the epididymis control had less 
granular cytoplasm and dark pycnotic nuclei. 

The epididymides male herons treated with the estrogens showed various 
degrees degeneration and none was the epithelium hypertrophied the 
testosterone propionate treated bird (fig. 5). Male herons, the ages employed 
this study, showed evidence Miillerian ducts. Females treated with estrogens 
showed hypertrophy the epoophoron, although the duct was 
greatly enlarged. 


10.0 0.7 
333 1.0 1.0 
422 1.0 1.0 
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344 
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interesting that the night heron differs conspicuously from the starling, 
described Witschi and Miller (3), that the Miillerian ducts both immature 
and adult females are enlarged testosterone propionate (table 3). This enlargement 
(fig. 8), however, was due merely distention the ducts without marked hyper- 
plasia their mucosa (fig. 10, 12). the female, injected with estrogen, the lumen 
the duct was nearly filled the highly convoluted lining and glandular hyper- 
trophy. This well shown sections the oviduct the amniotin treated bird 
(fig. 11, 13). none the spayed females, however, did the dosage estrogen em- 
ployed here hypertrophy the Miillerian duct the extreme degree found the 
breeding bird. Immediately after egg laying the Miillerian duct one untreated 
female was mm. wide its broadest point, the shell gland, and averaged 9.1 mm. 
width. The injections estrone acetate enlarged the Miillerian duct non- 
castrate bird until measured 11.5 mm. its thickest part. shown table 
other estrogens (fig. did not hypertrophy the Miillerian ducts other females 
this degree. 

the other hand, the Wolffian duct and epoophoron the treated female night 
heron enlarged the same degree that found the breeding bird. For example, 
the normal female (bird 131) taken the height the breeding season the epoophoron 
was mm. wide. This represents practically the same degree hypertrophy attained 
our spayed females treated with testosterone propionate (table 4). Since estrogens 
not have this effect follows that the normal seasonal hypertrophy the 
duct and epoophoron the night heron produced androgen secreted the 
female during the breeding season. 

Effect testosterone propionate behavior. The courtship behavior the black- 
crowned night heron has been fully described Noble, Wurm and Schmidt (1). 
Both sexes develop the beginning the breeding season guttural voice. Both 
sexes overture, that is, snap the bill while lowering the head and giving recognition 
call. During this gesture the plumes are erected and the breast and, usually, the neck 
feathers are erected. Both sexes narrow the pupils and protrude the eyeballs while 
displaying this fashion. The male goes beyond the female erecting the breast 
feathers greater extent. Although both sexes play with sticks, the male dis- 
tinctive developing During this performance the head raised 
very high and the mandibles snapped stick which held between them and 
close the body. 

The most distinctive feature the male’s courtship his During 
this ceremony the head extended forward and downward, followed 
snap and hiss sounds, given while the legs are alternately lifted and replaced. This 
ceremony serves attract females the territory held courting male. Until the 
present season was thought that untreated female under circumstances de- 
velops this snap-hiss ceremony, but twice June and twice June 14, 1939, 
single female (bird 1224) displayed this ceremony. The bird later submitted 
copulation and laid eggs. August 11, its ovary was found normal. This 
exceptional bird was presumably producing abnormal amount androgen. 
least, other untreated female our colony breeding birds ever showed this 
behavior. 

shown table injections testosterone propionate induced the complete 
male behavior the adult immature female. The first effect the injections follow- 
ing the increased pigmentation was the development guttural voice. This ap- 
peared when the bird had received from mg. testosterone propionate. 
most readily demonstrated picking the bird. Then the protest call, raucous 
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screech, will found have given way gasping, guttural note, given with 
wide open bill. Gonadectomized females required more testosterone propionate 
produce this change voice than did gonadectomized males, but immature birds 
showed little sex difference (table 3). Soon after the change voice, the exoph- 
thalmic condition the eyes during courtship activity becomes evident. treated 
birds are released this stage they will show particular interest sticks and will 
seek and defend old nests when these include suitable nesting material and nest sites. 
Then both sexes treated birds follow with male twig ceremony, male breast feather 
display, and typical snap-hissing. one bird was observed give every detail 


TABLE 5. EFFECT OF TESTOSTERONE PROPIONATE ON THE BEHAVIOR OF THE BLACK-CROWNED NIGHT HERON 


27,5007 Male twig playing; snap-hiss. 

Mate twig playing; snap-hiss walk (no sound); snap-hiss; 
male breast feather fanning. 

playing; snap-hiss; male breast feather fanning; 
extensive territory defense; reaction 
courtship. 

playing; snap-hiss; male breast feather fanning; 
extensive territory defense; nest building; copulation 

Male twig playing; snap-hiss; male breast feather fanning. 

Male twig playing; snap-hiss. 

Male twig playing; snap-hiss; extensive territory defense; 
attacked original mate 21—failure act 

chick Male twig playing; male breast feather fanning; exten- 
sive territory defense; male courtship repulsed 
16. 

chick Male twig playing (incomplete); nest building; incuba- 
tion; submitted copulation. 

chick Male twig playing (also incomplete); male breast feather 
fanning; extensive territory defense; male courtship 
repulsed 16; attacks while courting; 
copulates 16; twig carrying; nest building; simu- 
lates feeding young. 

Adult Male twig playing; snap-hiss; male breast feather fanning; 
extensive territory defense. 

Adult Male twig playing; snap-hiss. 

twig playing; snap-hiss; extensive territory de- 

ense. 

chick Male twig playing; male breast feather fanning; extensive 
territory defense; copulation 36; 26; submitted 
copulation 36; nest building and twig carry- 
ing; incubation. 


male courtship behavior, previously described, probably because was not pos- 
sible have the birds under continuous observation. Nevertheless, shown 
table some distinctive male behavior was exhibited all the injected females 
and the group whole gives complete picture male courtship. One stimulated 
female, 213, was observed mount and attempt copulate with another female. 

Although the testosterone propionate induced female herons wide variety 
ages give the snap-hiss ceremony, copulation attempts did not follow once. 
shown Noble, Wurm and Schmidt (1), copulation normally follows only after 
period adjustment during which the male secures sexual dominance over the 
female. Thus among the treated adults, the males, paired with females and 33, 
attempted mount but the females would not submit and copulation failed. 
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possible that the injections had carried them too far the male direction permit 
ready adjustment. 

Further evidence that the sexual dominance relations require time for adjustment 
was shown the behavior the female chicks, and 26, and one male chick, 
16, which were only days old the beginning the experiment. These birds 
were not gonadectomized. When given the same amounts testosterone propionate 
the male responded first. When the were released large flying cage with other 
night herons, they formed single group and did not pair off once. Although the 
female, bird dominated the group first, within few days drove out 
the roosting territory. the floor, however, away from the nesting material, 
there was little antagonism between and The least reactive bird this 
series, 26, never developed complete male twig ceremony, although played with 
sticks while nest building. While 96, which had developed male twig ceremony 
and male breast feather display, was driven out the group, the more submissive 
female, bird 26, was accepted and assumed the subordinate réle copulation with 

The further history this group gave additional evidence the importance 
the time factor securing adjustment. After had been driven out the group, 
copulated with several times. Later, pecking was observed between these 
two birds, giving evidence maladjustment. the same day mounted 
and performed typical copulation. The male overtured the female following this 
copulation and this may considered further proof that had accepted subordi- 
nate subsequent pecking bout during courtship display indicated that the 
dominance was not complete. This was soon followed regaining the higher 
head position and copulating with the female succeeding days. Testosterone 
propionate may, therefore, raise female sexually dominant position permitting 
her assume the dominant copulation. the hormone level not sustained 
the female may drop the subordinate position and this shift indicated period 
maladjustment during which there fighting, combined with billing, each bird 
endeavors keep superior head position. 

Since the treatment forced sexual activity quickly this group young birds, 
there was never typical pairing off. Male continued pay attention 
and joined her incubating egg left nest pair adult breeding herons, 
which the young birds succeeded evicting. Hence, the testosterone propionate 
had given this pair chicks such great interest nesting material that they could 
drive off pair adults which out the breeding season would normally dominate 
them. 

These observations gonadectomized adult birds, immature and very young 
herons indicate that the androgen, testosterone propionate, will induce the behavior 
common both sexes, namely, search for territory which includes nesting material, 
also mutual courtship including feather display. the androgen given sufh- 
cient amounts, the distinctive male behavior will also appear both sexes. This 
includes the twig and snap-hiss ceremonies. also embraces sexual dominance, 
which necessary before copulation can proceed. subordinate male, although 
potentially able copulate, must gain dominant position during billing bout 
before can mount his mate. 

Since estrogen was found have any effect behavior, would seem that 
the sexual behavior the night heron controlled entirely androgens. The 
estrogen produced the ovary has important functions preparing the oviduct 
for the passage the eggs. would not seem have any regulating the social 
adjustment which eventually leads fertilization the eggs. 
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DISCUSSION 


Testosterone propionate has been found produce crowing and aggressiveness 
chicks (6), crowing hens and singing female canaries (8). Shoemaker (9) 
induced not only singing his female canaries with testosterone propionate but also 
features male courtship: singing close the head the control birds, pos- 
turing with neck outstretched and body thin and dangling nesting material before 
other females. This courtship did not proceed copulation which the more sur- 
prising that two Shoemaker’s untreated females copulated like males. Pre- 
puberally castrated rats and guinea pigs injected with testosterone propionate will 
copulate freely (10, 11). Further, female mice which had been made intersexual 
injecting their mother before parturition with male hormone developed typical 
male mating behavior when treated with testosterone propionate (12). our experi- 
ments the testosterone propionate not only carried the night heron chicks through 
copulation but even induced brooding. This final phase probably involved other 
hormones and presumably prolactin from the pituitary. 

have found that certain male heron chicks developed black lore quicker than 
the females did. This may mean not difference sensitivity the sexes the 
androgen but merely that the immature testis also producing some androgen. 
Frank, Klempner and Hollander (13) demonstrated that comb growth was greater 
male than female chicks treated with androsterone, but Breneman (14) found that 
the testis, even the 15-day old chick, probably releasing some androgen 
because the partially caponized birds had larger combs than had the complete capons. 

The cyclic color change the legs the night heron not unique among birds. 
Levi (15) presented evidence that the red color the legs the breeding male Vidua 
chalybeata was induced testicular hormone but does not make clear this 
true pigmentation mere vascularization the night heron. would seem 
that the androgen the latter species acted the autonomic system for not only are 
the capillaries expanded but the eyes bulge and the pupils contract. But castrated 
rats, testosterone increases the size livers, kidneys and hearts (16) and the female 
guinea pig produces considerable increase the temporal muscles (17). 
probable that the androgen secreted the night heron during the breeding season 
has multiplicity effects the body. 

The source the androgen secreted the ovary the night heron pre- 
sumably the ovary since our gonadectomized birds developed secondary sexual 
characters. The experiments Steinach and Kun (18) and Guyenot, Ponse and 
Wietrzykowska (19) show that the ovary the guinea pig can, under certain con- 
ditions, have distinct androgenous effect. Lamar (20) and Greene, Burrill and Ivy 
(21) have shown that progesterone large amounts androgenic the rat. Mice 
ovaries, grafted the ears castrate males, can restore the atrophy the seminal 
vesicles resulting from castration (22). the rat, however, intense luteinization 
the ovary has influence the structure the prostate and seminal vesicles. This 
led Desclin (23) doubt that there any relation between luteinization and the 
production androgen this form. Domm (24) reported masculinization the 
newly hatched chick treatment with anterior pituitary extract. This was cor- 
related with marked hypertrophy the medullary portion the ovary. Greenwood 
and Blyth (25) suggest that the sex cords arising from the germinal epithelium the 
gonad produce androgens and the secondary cords, estrogens. Male hormone 
has been detected, however, the urine castrated animals, indicating extra- 
gonadal source (26). The adrenals may play réle the elaboration this androgen, 
has been shown castrate rats (27). 
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The cyclic appearance the secondary sexual characters the night heron has 
been shown above due androgen both sexes. the domestic fowl, the 
comb owes its size primarily the amount androgen present the tissues. 
birds, such the starling (3) and the night heron, where the epigenetic characters 
are nearly equally developed both sexes, does not follow that the androgen level 
the same both sexes. shown above, the darkening the lore appears early 
and indicates only that certain minimum amount androgen present. the 
English sparrow the dark pigmentation the male’s bill during the breeding season 
regulated androgen (28). The female sparrow reacts slower the male hor- 
mone and the pigmentation the bill never complete (29). the night heron there 
much less difference the response thé two sexes. 

Testosterone propionate enlarges both and Miillerian ducts the night 
heron. also enlarges the Miillerian duct the alligator (30) and the pouch young 
the opossum (31). The effect testosterone propionate the Miillerian duct 
the alligator produce mucosal hyperplasia the same nature but not ex- 
tensive that produced estrogen (30). This very different from the night 
heron which testosterone propionate enlarges the oviducts without producing 
any glandular hyperplasia. 

There abundant evidence that the effect testosterone propionate dif- 
ferent from that any estrogen other animals. Burns (32) found estrogenic 
effect testosterone propionate larval salamanders. induces cylindrical 
elongation and turning the cloacal rim the female canary which does not occur 
the untreated female (9) even the height the breeding season. leads 
growth the penis the Barbary duck, Cairina, and this characteristic only 
the male (33). Gardner and Pfeiffer showed that testosterone propionate inhibits 
the pubic resorption mice produced estrogens. spayed immature rats can 
cause, however, opening the vagina (35). The response the guinea pig endo- 
metrium testosterone qualitatively similar the response theelin although 
these two substances differ potency with respect this effect (36). 
tration testosterone female rabbits leads enlargement the uterus and 
progestational proliferation but Brooksby (3'7) performed traumatization experi- 
ments the rat and found that the action testosterone was qualitatively dif- 
ferent from that estrogens. Testosterone propionate suppresses the behavioral 
responses characteristic heat and ovulation the guinea pig prevents the 
opening the vagina this form (38). also counteracts the muscle stimulating 
action estrogens resulting suppression the normal tubal contractions (39). 
brief, the effect testosterone readily distinguished from that estrogens 
many animals. 

The different responses the genital ducts testosterone propionate the dif- 
ferent groups animals may due genetic differences. also possible that the 
chemical nature the mother hormone modified when circulating the different 
animals (40). Willier, Rawles and Koch (41) have shown that the masculinizing effect 
testosterone propionate different from that androsterone. Since variations 
temperature have great influence the effect androsterone the 
comb (42), expected that this androgen would have different effect 
warm and cold-blooded animals. 

One the most interesting conclusions our study that phase the 
female behavior due estrogens. Witschi (43) assumes that male behavior seen 
few female birds during the mating season due androgen. Unfortunately 
the hormonal basis breeding behavior not known any these species. Further, 
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the only other bird besides the heron which has the breeding colors nearly equally 
developed both sexes and under the control androgen the starling. this 
species, shown Freitag (44), the courtship behavior the male readily 
distinguished from that the female. Whether such features the collecting 
brightly colored leaves and flowers place the nest platform due high level 
androgen the male sex not known but view the work the night heron 
seems probable. 

The testosterone propionate aroused mutual interest the night herons 
nesting material but the birds which received more the androgen went further 
the courtship with the result that pairs formed. other birds possible that 
estrogens have more definite sexual behavior. Dantchakoff (45) found that 
chick, genetically male, when treated with estrogen developed rivalry 
females and would accept food from rooster. Nevertheless, copulation rarely oc- 
curred. mammals, both estrogen and progesterone are involved the full estrous 
response, least guinea pigs (46) and rats (47). However, progynon benzoate 
has been found produce typical female behavior male rats, both castrated and 
(48), when these were not treated until they had lost their sex drive. 

Ball (49) found that the sex activity castrate rats was increased above the 
castrate level estrogen when these rats were treated before they had com- 
pletely lost their sex drive. This suggests that the function the male hormone 
the adult not organize but merely activate pattern already laid down either 
genetically under the previous influence the gonads androgenic substances 
the adrenals. Our experiments with the effect estrogens the night heron 
showed that these had influence activating sex behavior. Rather, the difference 
between male and female behavior was regulated the amount androgen the 
tissues the two sexes. The fact that the beginning courtship both sexes are 
reacting small amounts the same hormone makes not surprising that they have 
the same interest nesting material and hence breeding territory. Only later 
increasing amounts the androgen shift the male’s behavior pattern such 
way that pairs can form and copulation follow. 


SUMMARY 


Both sexes the black-crowned night heron undergo marked increase the 
pigmentation lore, lower mandible and buccal cavity during the breeding season. 
The legs also undergo intense vascularization which gives them pink color. 
Gonadectomy causes loss these modifications. Injections testosterone propio- 
nate (Ciba) will produce these sexual changes immature herons and gonadecto- 
mized adults. Estrogens (theelin, estrone acetate, amniotin and follutein) not have 
this effect. concluded that the secondary sexual characters the night heron 
are presumably produced androgen both sexes. 

Both testosterone propionate and the estrogens cause enlargement the 
oviduct the spayed night heron but only the estrogens produce hyperplasia 
its mucosa. The epididymides and their homologues are hypertrophied testoster- 
one propionate but not the estrogens. 

Testosterone propionate will induce male sexual behavior adult females 
immature birds both sexes. Even month-old chicks will make the voice more 
guttural and will induce territory defense, nest building, all male courtship cere- 
monies, copulation and, later, brooding. Differences between the sexual behavior 
the adults seem regulated only differences the amounts male hormone 
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normally found these birds. Estrogens alone fail stimulate any breeding behavior 
either sex. 
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THE SYNERGISTIC ACTION THYROID 
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ROBERT WILSON FLOYD 


From the Bureau Agricultural Chemistry and Engineering, United States 
Department Agriculture, the Department Pharmacology, 
Stanford University School Medicine 
SAN FRANCISCO, CALIFORNIA 


that concentration 0.0014% fluorine, corresponding parts per million, 

added normal diet will produce distinctly noticeable degree bleaching 
the incisor teeth 100% the rats studied. Largely because the interest the 
relationship mottled enamel the fluorine content drinking water, and the 
potentialities for producing the same tooth defect spray residues containing 
fluorine, has become customary refer toxic amounts fluorine terms 
parts per million. Fluorine spray residue tolerance limits are expressed this manner. 
However, seems apparent that the absolute amount fluorine ingested might 
more importance than the concentration fluorine present one more con- 
stituents the diet. rats could made eat more food than the normal daily 
intake, then diet which contained slightly too little fluorine cause bleaching 
the incisors under ordinary conditions might result the production bleached 
teeth. The concentration fluorine the diet would remain the same, but the abso- 
lute amount fluorine ingested would increased. 

The experiments described this paper were designed secure data this 
question, and the same time secure information which might helpful under- 
standing the mechanism which cadmium, when added normal rat diet the 
chloride, produces marked bleaching rat incisors. The bleaching rat incisors 
cadmium phenomenon observed this laboratory and will reported else- 
where studies cadmium toxicity. 

known that the feeding thyroid will cause increase food intake, and 
has been shown MacKay and Callaway (4) that the daily injection protamine 
zinc insulin will lead marked overeating rats, resulting very obese animals. 
Both these procedures were used us. 

The animals used these experiments were albino male rats, those the first 
series weighing gm. Three groups rats each were employed. The first 
group served controls, and the second group received the same diet which dried 
thyroid was mixed concentration 0.3% for days and concentration 
0.1% for the remainder the experimental period. The third group received daily 
twice-daily injections protamine insulin. The basic diet was the usual one 
employed this laboratory, and contained corn meal, linseed oil-cake meal, alfalfa, 
casein, sardine oil, bone ash and sodium chloride. Since sodium fluoride was added, 
the fluorine present must have had its source the various dietary constituents, espe- 
cially the bone ash. Fluorine determinations made this diet several occasions 
have shown native fluorine content varying from parts per million. 


HAS BEEN SHOWN DeEds and Thomas (1) and other investigators (2, 
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brief description the color changes the incisors normal rat from wean- 
ing adult age will aid understanding the results obtained these and sub- 
sequent experiments. When the incisors the young rat first erupt they are com- 
pletely white. The anterior enamel surface the incisors soon acquires light brown- 
ish tinge, which rapidly darkens until nearly reaches the depth color seen the 
incisors the normal adult rat. The final increase coloration slow process. 
Figure shows the color change seen the incisors normal rats. 

figure represents complete bleaching the incisor teeth, indi- 
cates the brown color seen the tooth the normal adult albino rat, while ++, 
correspond intermediate degrees bleaching. This arbitrary evalua- 


DARKENING OF 
INCISOR TEETH 
of normal 
WHITE RATS 


Degree of Whiteness of incisors 


Fig. 1. RATE OF DARKENING OF INCISOR TEETH OF NORMAL ALBINO RATS. 


tion the degree bleaching permitted the observer closely duplicate his estima- 
tion the amount bleaching even when not knowing which animal was being 
examined, and the estimation one observer would agree well with that another. 
For purposes plotting, the plusses assigned the individual animals each group 
were averaged. 

All the rats the group receiving thyroid showed early and lasting difference 
from those the control diet. The rate increase body weight was considerably 
less than normal spite their greater food intake. Within days, the incisors 
the rats receiving thyroid were less colored than those the controls, and after 
days the diet, were nearly white, while the incisors the control animals had 
become brown usual for the normal adult rat. This difference between control 
rats and those receiving thyroid was maintained till the end the experiment, 
days after the start. 

discussion the probable mechanism involved this difference between the 
groups will taken after describing other experiments. The points em- 
phasized here are that fluorine had been added the basic diet, that any fluorine 
present was native the dietary constituents, and that normal rats placed this 
diet without added thyroid did not retain bleached teeth into adult life. The infer- 
ence drawn from this experiment that, although the fluorine native the 
diet does not differ physiological action from that added fluorine the form 
sodium fluoride, its concentration not great enough elicit the typical evidence 
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toxic action the normal rat. However, under the influence induced patho- 
logical state hyperthyroidism, the native fluorine produces the typical effect 
the rat incisors. This point cannot emphasized too strongly view arguments 
advanced show that experiments based the toxic action fluorine added 
diet should not used evidence the potential toxicity native fluorine the 
diet. 

pointed out the introduction, 0.0014% fluorine added the basic diet 
has been shown produce noticeable degree bleaching 100% the rats 
studied. experiment reported detail elsewhere 0.0014% fluorine was 
added the usual basic diet from which the bone ash had been omitted because 
was the principal source native fluorine. lieu the bone ash the calcium, mag- 
nesium and phosphorus were supplied the form c.p. inorganic salts. The feeding 
this diet albino rats did not result the production bleached teeth more 
than few the rats. other words the effective concentration physiologically 
active fluorine must the sum 0.0014% added fluorine plus the native fluorine 
principally the form bone ash. further support for the argument needed 
will found the following experiments which better represent conditions for 
study the main problem this paper. 

the experiments described above conclusions could drawn from the 
data the rats receiving protamine insulin. spite great care with the ani- 
mals, and very slow increase the insulin dosage, all the animals died convul- 
sions within few weeks the start the Believing that the carbohy- 
drate the diet was not sufficiently available prevent the development fatal 
hypoglycemia, new dietary mixture was tried, using 90% the above basic diet 
and 10% glucose. The animals this diet survived better than those the first 
series. The suggestion was made Dr. MacKay that the diet employed was 
too bulky permit the consumption carbohydrate intake adequate offset 
hypoglycemia, and that the diet employed his experiments would more suit- 
able. The following experiments were therefore carried out. 

The MacKay diet (4) contains 25% casein, 40% cornstarch, 15% butter fat, 
10% lard, yeast, and salt mixture. preparing this diet used 
the salt mixture, omitting the sodium fluoride, and since the other 
constituents contribute only minimal quantities fluorine, the resulting basic diet 
presumably contained little fluorine. various batches this basic diet sodium 
fluoride was added provide diets containing added fluorine final concentrations 
10, and parts per million. These diets were fed albino rats and the 
teeth were observed, the object being determination the concentration added 
fluorine required produce noticeable degree bleaching the incisors some, 
but not all, the animals. The diet containing parts per million, 0.001% 
added fluorine, was found have the desired concentration, and was used the 
basic diet for the remainder the experiments. 

Three groups albino male rats averaging gm. per rat were used. The first 
group served controls, the second group received the same diet, but with the addi- 
tion 0.2% dried thyroid, and the third group received twice daily injections prot- 
amine insulin. Both thyroid and protamine insulin caused greatly increased 
food intake, especially the case insulin. The effects food intake and body 
weights are shown figure 

Due the greater metabolism, the rats receiving thyroid gained weight more 
slowly than the controls spite their greater food consumption. Autopsy the 
rats receiving insulin showed that the animals had deposited excessive amounts 
fat. The degrees bleaching the rat incisors all groups are shown figure 
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The rats receiving injections protamine insulin ate about one and one-half 
times much food the controls and therefore ingested one and one-half times 
much fluorine. However, this increment parts per million fluorine intake did 
not cause any appreciable increase bleaching the incisors. Obviously would re- 
quire large series animals distinguish between diets which the fluorine 
content did not differ more than 0.0005%. The results obtained the rats 
receiving thyroid contrasted sharply with the protamine insulin results. Although 
the food intake, and hence the fluorine intake, was increased thyroid, the increase 
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Body Weights and Food intokes 


Body Weigh 


—— Control 
Thyroid 
Protamine Zinc insulin 


Fig. 2. ErrecT OF THYROID AND PROTAMINE ZINC INSULIN ON GROWTH AND FOOD INTAKE. 


was less than that produced protamine insulin. However, the color the teeth 
started deviating sharply from the normal about days, and within month were 
almost completely white. The results obtained agreed well with those the first 
experiment. The results obtained the methods employed increase the food 
intake strongly suggest that the marked bleaching incisors rats receiving thyroid 
not due the increased fluorine intake. Moreover, the result experience ex- 
tending over several years, known that requires several times much fluorine 
completely bleach rat incisors needed produce slight bleaching. The fluo- 
rine intake the thyroid-fed rats was less than double that the controls. Appar- 
ently the enhanced bleaching noted the thyroid-fed rats related specific 
effect the thyroid independent the effect food intake. 

least two explanations may advanced account for the effect thyroid 
feeding fluorine toxicity. One explanation might involve disturbance balance 
between thyroid and parathyroid activity. Hammett (5) has reported that rats 
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which have been thyro-parathyroidectomized developed normal teeth, whereas the 
teeth were defective rats which only the parathyroid was removed. more 
attractive explanation related the growth stimulation produced thyroid. 
normal rats and rabbits the lower incisors grow more rapidly than the upper, the 
latter growing about two-thirds the rate the former. repeatedly confirmed 
generalization that young rapidly growing animals tissues respond more readily 
the toxic action variety agents than mature animals. rats fluorine 
bleaching occurs earlier lower dosage the rapidly growing lower incisors 


PROTAMINE ZINC INSULIN 
on the Color of Rat incisors 


Control 
Protamine Zinc insulin 


Whiteness of incisors 


Fig. 3. ErrecT OF CONTINUED ADMINISTRATION OF THYROID AND PROTAMINE 
ZINC INSULIN ON THE COLOR OF RAT INCISORS. 


than the slower growing upper incisors. Karnofsky and Cronkite (6) recently re- 
ported that the rate incisor tooth eruption rats markedly accelerated the 
injection thyroxin. Their observations conjunction with those the authors 
may mean that the toxic action given dosage fluorine enhanced the in- 
creased rate differentiation and growth the organism produced feeding' 
thyroid. other words induced pathological state hyperthyroidism has 
rendered the organism more susceptible given level fluorine intake. 

This pronounced synergistic action thyroid fluorine poisoning not the 
first claim relationship between the thyroid gland and the physiological action 
fluorine. early 1854 Maumené (7) claimed have produced 
swelling the throat dog the administration about gm. sodium fluo- 
ride over period months, and suggested that high content fluorine drinking 
water might cause endemic struma. Independently Goldemberg (8) made the same 
suggestion 1921, and reported that the feeding rats mg. sodium 
fluoride daily for months produced increase the size the thy- 
roid gland. Similar results have been reported Pighini (9). the other hand, Tolle 
and Maynard (10) found difference weight between the thyroid glands fluo- 
rine poisoned rats and control rats, and Chaneles (11), reporting observations rats, 
found neither macroscopic nor microscopic changes the thyroid gland. Chang and 
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coworkers (12) have reported that the long-continued feeding fluorine cows 
nearly doubles the normal low fluorine content the organs, but that the fluorine 
content the thyroid may increase The nearest approach the synergism 
reported herein the report Phillips and coworkers (13) that the feeding desic- 
cated thyroid augments fluorine toxicity the chick. Phillips (14) has also shown 
that the basal metabolism rats much greater, and that death more frequent 
both fluorine and thyroid are given rats rather than thyroid alone, despite the 
fact that fluorine alone did not affect the basal metabolism. the other hand, 
studies the fluorine content the thyroid gland cases hyperthyroidism, 
Evans and Phillips (15) found correlation between the fluorine content and the 
B.M.R., nor between the fluorine and iodine contents the gland. Phillips and Lamb 
(16) have reported mild parenchymatous proliferation the thyroids rats fed 
sodium fluoride, but observed gross hypertrophy. 

While the evidence relationship between fluorine and the production 
goiter contradictory, the potentiation the fluorine bleaching rat incisors 
administration thyroid strikingly clearcut. This synergism striking instance 
increased susceptibility chronic poisoning brought about induced patho- 
logical state, and gives rise several interesting questions. areas where mottled 
enamel endemic, does the severity the tooth defect correlate with the B.M.R.? 
regions where only few indigenous individuals have mottled enamel, are those 
few the individuals who were hyperthyroid during the period enamel formation? 
Should spray residue tolerance limit for fluorine set protect the normal, the 
hyperthyroid, the hypothyroid individual? Lastly should the tolerance limit take 
into consideration that certain areas the public already exposed fluorine 
intake the drinking water? 

SUMMARY 


Control rats the basic diets employed developed normal nearly normal in- 
cisor teeth. Rats the same basic diets which dried thyroid had been added 
developed incisor teeth that were markedly bleached due potentiation the 
toxic action the fluorine the basic diet. Subcutaneous injections rats prot- 
amine zinc insulin greatly increased the food consumption reported MacKay 
and Callaway. increment fluorine intake equivalent 0.0005% fluorine the 
diet, produced increased food intake, did not increase the bleaching rat incisors. 
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the discussion Chang, Phillips, Hart and Bohstedt (12), said that the fluorine content 
the thyroid increased times. recent personal communication from Dr. Phillips stated that the 
values given the table were correct, but the figure the text should 240. 


CYTOLOGICAL EVIDENCE SECRETORY ACTIVITY 
THE MAMMALIAN PARATHYROID GLAND 


ALLAN GRAFFLIN 


From the Department Anatomy, Harvard Medical School 
BOSTON, MASSACHUSETTS 


production the parathyroid gland, clear cytological evidence secretory 

activity has not been forthcoming. Study the human gland has demon- 
strated the presence fatty inclusions, glycogen and occasionally pigment the 
‘principal’ cells, which the essential hormone production generally 
ascribed; addition these inclusions, recognizable secretion antecedents have 
been observed. The cells are usually regarded degenerative form the 
‘principal’ cells; they are typically filled with acidophilic granules, which are com- 
monly considered importance the secretion the gland. large num- 
ber mammals has been investigated; the parathyroid usually consists single 
basic cell type, homologous with the cell man; cells are absent 
the common laboratory mammals, but have been described the cow and steer 
(1). The search for secretion antecedents the mammalian parathyroid has been 
almost entirely unsuccessful. However, there are certain exceptions; and one should 
consult, among others, the papers Schaper (2) (granules staining with iron hema- 
toxylin, sheep), Rosof (3) (secretion antecedents the form osmiophile substance, 
albino rat), and Cowdry and Scott (4) (basophilic masses, monkey). fair state 
that most workers consider that true secretion antecedents have not yet been 
demonstrated (5, 6). 

The object this report describe briefly some observations which appear 
offer important clue the normal secretory mechanism the mammalian para- 
thyroid gland. These observations have been made upon the parathyroid glands the 
Virginia and Barasingha deer (Odocoileus virginianus borealis and Rucervus duvau- 
celli). both species the gland composed single basic cell type, homologous 
with the ‘principal’ cell man (7, 8). 

Virginia deer. Specimen No. was from male, about years old. was fixed 
10% neutral formalin. examining ordinary hematoxylin and eosin preparations 
the gland, one immediately struck the presence numerous small basophilic 
granules the cytoplasm the parenchymal cells. Figures and give far better 
idea these granules than could conveyed lengthy description. The field 
illustrated represents one the heavier accumulations the granules, but such 
accumulations are not all uncommon. Some the cells are entirely devoid the 
granules, others contain them only small numbers. The granules stain black with 
iron hematoxylin, and give negative Millon’s reaction. Specimen No. from 
adult male, was fixed Zenker-formol. Similar granules were present considerable 
numbers. With this fixative they did not stain well with ordinary hematoxylin, but 
were well stained with iron hematoxylin. The granules were the whole less nu- 
erous than specimen but individual cells groups cells their number may 
quite large. Specimen No. female, about years old, was fixed 10% 
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Fig. PARATHYROID GLAND YOUNG MALE VIRGINIA DEER (specimen ILLUSTRATING THE SIZE 


AND DISTRIBUTION BASOPHILIC GRANULES THE CYTOPLASM THE PARENCHYMAL CELLS. sec- 
tion, hematoxylin and eosin. Camera lucida drawing, 1440. 


Fig. INCLUDING THE SAME FIELD ILLUSTRATED FIGURE 


neutral formalin and Zenker-formol. this specimen the granules were likewise 
present considerable numbers (comparable with specimen less than specimen 
1). They showed best ordinary hematoxylin preparations the formol ma- 
terial and iron hematoxylin preparations the Zenker material. 


858 


May, 1940 SECRETORY ACTIVITY PARATHYROIDS 859 


Barasingha deer. Aspecimen from aged female was fixed formalin. 
Small basophilic granules, entirely analogous those observed the Virginia deer, 
were present the gland this species considerable numbers (comparable with 
specimens and above). The heaviest accumulations these granules were equiva- 
lent those illustrated figures and 

The pictures observed the parathyroid gland the deer are indeed striking 
when compared with the usual appearance the ‘principal’ cells man and other 
mammals, and certainly suggest granular secretory mechanism for the elaboration 
the hormone. emphasized, however, that there proof that the baso- 
philic granules here described actually represent the secretion antecedent the 
hormone. The opportunity has presented itself obtain specimens Virginia deer 
monthly intervals throughout the coming year. The status the parathyroid 
gland will examined these specimens, and further discussion the problem will 
deferred until after this more extensive investigation has been completed. 


The specimens Virginia deer were obtained through the courtesy the trustees Naushon 
Island. 


REFERENCES 


M.: Anat. Rec. 39: 293. 1928. 

A.: Arch. mikr. Anat. 46: 239. 1895. 

Rosor, A.: Exper. Zool. 68: 121. 1934. 

W.: von Handbuch der mikroskopischen Anatomie des Menschen, 6/2: 137. 


V.: Textbook Histology, 2nd ed., 1938. 


q 
_ 


GROWTH VITAMIN DEFICIENT RATS TREATED 
WITH 


ALBERT SEGALOFF anp WARREN NELSON 


From the Department Anatomy, Wayne University, College Medicine 
DETROIT, MICHIGAN 


(W.O.N., has recently reviewed the literature thymic physiol- 

ogy, but few historical points need emphasis here. 1929 Asher and Ratti 

(2) reported growth promoting effects aqueous extracts calf thymus. 

They found that young rats, maintained darkness rachitogenic diet 

and injected with thymic extract, continued grow and showed clinical his- 
tological evidence rachitis. 

Asher (3) has reviewed the subsequent work his group and set forth the pro- 
cedure for the preparation the most potent extracts. These have marked growth 
promoting and gonadotropic effects dosages low mg./day animals 
deficient diets. The material characterized protein and lipid-free polypeptide. 


MATERIAL AND METHODS 


Following Asher’s procedure (3), 150 kg. fresh calf thymus were processed, 
yielding 263 gm. dry thymocrescin.? This was dissolved normal saline solution 
concentrations and mg./cc., lots sufficient for days, and kept under 
refrigeration. Daily subcutaneous injections cc. were initiated weaning. 
sterile solution mg./cc. was employed the immunization studies. 

The rats used were from our standard hooded stock, and were weaned onto one 
two diets: a), synthetic thiamin-deficient diet (Parke, Davis No. 98067 
supplied Dr. Emmitt) approved Asher; b), pure diet horse 
meat (kindly furnished Chappel Bros., Inc.) suggested Asher. 

The immunization experiments were made upon male and female stock guinea 
pigs (334 470 gm.), maintained Purina Rabbit Ration and added lettuce. 


EXPERIMENTAL 


Chemical analyses extracts. Table compares our qualitative chemical tests 
with those Asher, who (personal communication) says them: “Your chemical 
tests seem very satisfactory and they speak favor the probable purity 
your Asher and his coworkers have not reported nitrogen content, 
ash, iron, sulfhydryl groups. Three our preparations gave respective nitrogen 
values 16.55, 15.13, and 16.77%. One preparation yielded 1.99% ash, and 
iron. The nitroprusside test for sulfhydryl groups was negative several prepara- 
tions. 

Injection experiments. Figure shows the growth male rats the thiamin- 
deficient diet. acceleration growth was obtained either dosage thymo- 

study was aided grant from the Committee Scientific Research the American 
Medical Association. 


The glands were purchased from Swift Co., who froze them immediately after killing and 
shipped them Parke, Davis Co. are grateful Drs. Oliver Kamm and McGinty Parke, 
Davis Co. for handling the preliminary acetone and ether extractions. 
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crescin. The autopsy data for these animals (at days) are given table which 
shows that the treated animals weighed less than the controls, although bodydimen- 
sions were essentially the same all series. 

The weights testicle, kidney, heart, adrenal, thyroid and pituitary were about 


TABLE CHEMICAL ANALYSES THYMOCRESCIN 
Our 
preparations preparations 
Labile sulphur positive positive 
Ninhydrin positive positive 
Biuret positive positive 
Hopkins-Cole negative faint positive! 
Xanthoproteic questionable faint positive 
Millon positive positive 
positive positive 
The reaction our preparation was negative when the boiling acid solution was 


extended minutes instead the minutes which was found precipitate all the heat coagulable 
proteins. 


the same the controls and the experimental series. The large spreads thymic 
and prostatic weights which occur normal animals would account for the differ- 
ences observed the weights these organs. The apparently greater weight the 
full seminal vesicles the treated animals was probably due the fortuitous pres- 
ence additional secretion the time autopsy, since the weights empty seminal 
vesicles agree closely among the three series. 

Figure shows the growth rats the horse-meat diet. arent that 


Days 


Fig. MALE RATS THIAMIN-DEFICIENT DIET #98057. 4-A: control; 4-B: mg. thymocrescin/day; 
mg. thymocrescin/day. Fig. HORSE-MEAT control; 4-E: mg. thymocrescin/ 
day. 
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acceleration the rate growth was induced treatment with thymocrescin. 

Immunization experiment. Each guinea pig was given single intraperitoneal 
injection mg. thymocrescin. Four animals given 20, mg. intravenously 
after weeks showed evidence anaphylaxis. Two others tested similarly 


AUTOPSY DATA DAYS FOR MALE RATS DIET NO. 98067 


Span, 


Span, 
Weight fore limbs hind limbs 


Body length length 


Thymocrescin, mg. 132 gm. 16.6 cm. 14.9 cm. 


Rt. Seminal Vesicles Pros- Pitui- 
Testis Thymus Full Empty tate Adrenal Thyroid 


mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. 
Control 1,182 950 156 560 4-7 
Thymocrescin, 

mg. 1,067 944 120 112 544 104 
Thymocrescin, 

mg. 1,126 853 103 153 584 113 5.0 


weeks after the original injection were negative well, were also the remaining 
animals tested intradermal injections five weeks after their original injection. 


DISCUSSION 


Extracts calf thymus glands prepared the method Asher and his co- 
workers agreed closely with their extract chemical analyses. However, despite 
the use diets either suggested approved Asher, and careful duplication all 
procedures none the physiological activity reported the Swiss workers could 
demonstrated. 

Since seemed strange that the Asher group should characterize thymocrescin 
being free proteins despite the fact that gives the common tests for proteins, 
the immunization experiment was designed see thymocrescin acted immunologi- 
cally typical protein. our hands egg albumin, typical protein, produced ana- 
phylaxis under the stated conditions. were unable demonstrate immunologi- 
cally that thymocrescin acted like typical protein. However, the experiment not 


conclusive that regard since exceedingly difficult immunize with some pro- 
teins (4). 


SUMMARY 


purified aqueous extract, thymocrescin, was prepared from calves’ thymus 
glands. The preparation agreed closely with published chemical analyses. growth 
promoting gonadotropic effect could demonstrated upon rats thiamin- 
deficient diet upon rats diet. Attempts immunize young 
guinea pigs thymocrescin were unsuccessful. 
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ATTEMPT PRODUCE INCREASED 
BILITY RENAL ISCHEMIA RABBITS MEANS 
ENDOCRINE PREPARATIONS 


From the Department Obstetrics and Gynecology, Cornell University 
Medical College, and the New York Hospital 
NEW YORK CITY 


nephritis has long been noted obstetricians (1, 3). Acute nephritis 

coincident with pregnancy apparently rare that statistics are avail- 
able. have been able demonstrate that dogs and rabbits are made much more 
susceptible the effects acute renal ischemia the pregnancy state (4). 

The isolation pressor substance (5, from the kidney together with the fail- 
ure ameliorate the hypertension renal ischemia nerve (7) and spinal cord 
sections (8) and renal transplantation makes likely that this pressor substance 
the fundamental agent producing this type hypertension. The altered 
reaction the pregnant animal the reduction renal blood flow makes seem 
probable that the vasospastic properties this pressor substance (renin) have been 
enhanced some agent which found exclusively greater abundance the 
pregnant animal. 

Greene (10) has shown that the fetus and placenta can ruled out the causa- 
tive agent the spontaneous eclampsia the rabbit and has recently (11) been able 
reproduce accurately this clinical and pathological picture with the injection 
saline extracts the anterior lobe the pituitary the pregnant animal. Page (12) 
has pointed out that the fetus can ruled out factor the pathogenesis the 
human disease evidenced the high incidence toxemia pregnancy patients 
who have hydatidiform mole. Dietel (13) reported the production liver lesions 
experimental animals the injection extracts the intermediate lobe the 
pituitary. Byrom (14) has demonstrated lesions the liver and kidney rats which 
have received repeated injections posterior pituitary extracts. 

seems possible that the agent agents which convert the renal ischemia syn- 
drome from benign hypertensive state the non-pregnant animal malignant 
fatal disease the pregnant animal may hormonal character. The following 
experiments are designed determine one more the commonly used glandular 
extracts are able change the response the non-pregnant rabbit renal ischemia. 


DELETERIOUS EFFECT pregnancy the course and prognosis chronic 


MATERIALS AND METHODS 


Fourteen female rabbits kg. weight were used the experimental ani- 
mals. They were segregated for approximately weeks before use rule out preg- 
nancy and pseudopregnancy. Feed consisted dry oats and hay daily with supple- 
mentary feedings lettuce and carrots times weekly. Water was given libitum. 
All animals were considered good physical condition and showed patho- 
logic changes the viscera laparotomy. 

The animals were divided into groups animals each. Blood pressure read- 
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ings (15) were made daily and examination the urine for specific gravity, albumin, 
and sediment was made bi-weekly all animals for periods weeks. Both 
animals each group were injected with the same hormone 8-hour intervals 
the intramuscular route for day preceding the reduction the renal blood flow 
and for days following this procedure. 

the animals group the ovarian hormone was given; group the hormone 
the corpus luteum; group the adrenal cortical hormone; and group saline 
extract the anterior lobe the pituitary (Lilly). The gonadotropic hormone from 
pregnancy urine was given the animals group the oxytocic factor the pos- 
terior pituitary the animals group and the vasopressor factor the posterior 
lobe the pituitary those group 

The hormone under investigation was given for day and following this the aorta 
was constricted means silver wire loop proximal the points origin the 


TABLE 1. THE EFFECT ON URINE, BLOOD PRESSURE AND CLINICAL CONDITION OF CONSTRICTING THE AORTA 
PROXIMAL TO THE POINTS OF ORIGIN OF THE RENAL ARTERIES TO 3 OF THE ORIGINAL CROSS-SECTIONAL AREA 


Control biopsy. 


Control Pregnant (RBC) 


Delivered. 


Necrosis kidney, fatty 
change liver. 


ww 
a 


renal arteries approximately one-half its original cross-sectional area (16). The 
injection the hormone was continued for the next days and daily blood pressure 
estimations were made, urine studies made, and close observation the clinical con- 
dition recorded. significant change was noted the animal following days 
such observation the same studies were continued less frequent intervals. 

demonstrate the striking differences between the pregnant and the non- 
pregnant animal their reaction equivalent aortic constriction, and thus present 
basis for comparison the results produced injection hormone preparations 
and pregnancy, non-pregnant and pregnant female rabbits the same weight 
and condition those the experimental group were used. The non-pregnant 
animals had been segregated for least weeks; the pregnant animals had been 
observed for approximately weeks and were days the period gestation. 
Aortic constriction was carried out these animals degree equivalent that 
the experimental animals, and the same postoperative period observation was 
followed. 

Following the death any animal complete autopsy was made within hours 
and the cause death ascertained possible. Sections all organs were taken, fixed 
Helley’s modification Zenker’s solution, embedded paraffin, and stained with 
hematoxylin and eosin. 

liver biopsy was taken any animal which the clinical course, urine, 
blood pressure studies seemed indicate more evidence renal damage change 
general condition than was noted the non-pregnant control animals. The biopsy 
was usually made the day following the last hormone injection. 


RESULTS 
Table summarizes the effect blood pressure, urine and general condition 
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constriction the aorta proximal the points origin the renal vessels 
pregnant and non-pregnant rabbits. noted that this procedure the pregnant 
animal followed progressive downhill course, albuminuria, hematuria and 
slight moderate depression the blood pressure, while the non-pregnant 
animal only moderate hypertension produced with evidence renal injury 
toxic effects. 

Table demonstrates the effect the same degree aortic constriction ani- 
mals receiving the various hormone preparations. All these preparations seemed 
produce noticeable but probably not significant difference the animals’ 
responses when compared with the relatively characteristic response the non- 
pregnant control animal. 


TABLE 2. EFFECT OF CONSTRICTION OF THE AORTA PROXIMAL TO THE POINTS OF ORIGIN OF THE RENAL ARTERIES 
TO } OF THE ORIGINAL CROSS-SECTIONAL AREA ON RABBITS RECEIVING THE SPECIFIED AMOUNTS OF THE LISTED 
HORMONE PREPARATIONS 


Daily Urine Blood Condi- 


Rabbit 
No. tion dosage Alb. tion 


Group Biopsy autopsy findings 


32B schatin 6cc. VFT Good Liver biopsy normal. 

26B Follutein 1,000 Good Liver biopsy normal. 


Oxytocic units. 
The symbols under represent: 
Albumin Tr.: ppt. after heating, slight clouding after acid. 
Granular ppt. after heating. 
++: Heavy granular ppt. after heating. 
Heavy flocculate ppt. after heating and acid. 
Boils solid heating. 
RBC Blood the urine. Benzidine microscopic. 
Days The number days the albuminuria persists. 
Under “Blood the figures represent the average blood pressure for the periods observa- 
tion after aortic constriction compared with the control observations. 


The animals receiving amniotin and proluton showed significant changes 
the blood pressure, urine, general condition, and biopsies were made. 

The smaller intramuscular dosages follutein were accompanied sig- 
nificant changes although the larger ones (1000 1.u. daily) were followed moderate 
albuminuria, minimal depression the blood pressure, and slight loss gloss the 
fur. Because these suggestive changes additional animals were given 1.u. 
and 1000 daily equal doses the intravenous route. significant changes 
the blood pressure, urine, general condition were noted these animals. Liver 
biopsies made both animals receiving the hormone intravenously and the 
animal which the larger intramuscular dosage had been given showed evidence 
injury. 
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Both animals receiving eschatin experienced slight albuminuria and minimal 
depression the blood pressure. The general condition the animals seemed good 
and liver biopsy the animal which cc. the hormone had been given daily 
showed injury. 

Anterior pituitary solution and pitocin caused noticeable variations blood 
pressure, urine, clinical condition, and biopsies were made these animals. 

Because the significant changes noted the rabbits which pitressin was 
administered, additional animals were tested. Table shows the effect this prepara- 
tion representative animals. 


TABLE THE EFFECT THE CONSTRICTION THE AORTA PROXIMAL THE POINTS ORIGIN THE 
RENAL ARTERIES THE ORIGINAL AREA ANIMALS RECEIVING VARYING DAILY 
DOSAGES PITRESSIN. (Each cc. pitressin contains pressor units.) 


and stomach. 


ach. 


Pitressin 


Pitressin (RBC) —80 Died Necrosis liver, kidneys, 


adrenals, and stomach. 
ach. 


n 


Following aortic constriction degree equivalent that carried out the 
preceding animals, pitressin was given animals times daily the intramuscular 
route. Each animals received cc. and 4.5 cc. daily; animals were given cc. 
daily. 

All these animals showed albuminuria, depression the blood pressure and pro- 
gressive weakness. All save one animal receiving cc. daily developed mild hema- 
turia, severe albuminuria and died. One the rabbits receiving 4.5 cc. daily also 
succumbed while the other was killed one day following the last injection. Both the 
animals which received cc. pitressin daily, survived and one was killed the 
day following the last injection. 

the animals examined postmortem, all save one, the rabbit which received 
4.5 cc. daily and did not die, showed adrenal and gastric lesions. Five showed severe 
renal injury, had necroses the liver, and showed severe injury the 
myocardium. 

Eight animals which the aorta had been constricted approximately the 
original cross-sectional area below the points origin the renal arteries were used 
control group Six these animals received cc. pitressin daily and the re- 
maining two cc. the hormone each day. Table shows the effect this procedure 
representative animals this group and the following group (control 
group 2). 

seemed possible that vascular spasm produced pitressin the kidney the 
control animals might such severity produce renal ischemia similar 
degree that obtained clamping the aorta the renal arteries, and might pro- 
duce the same effect that sought animals given pitressin following aortic con- 
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Fig. SECTION SHOWING INJURED AND HYALINIZED CONVOLUTED TUBULES. Note the lack injury 
the glomeruli and the remaining convoluted tubules. Fig. LIVER SHOWING LARGE AREA 
MID-ZONAL NECROSIS. Note the normal appearance the liver tissue surrounding the portal field. 
Fig. SECTION GASTRIC MUCOSA SHOWING NECROSIS THE PERIPHERAL PORTION AND FORMATION 


DIPHTHERITIC MEMBRANE. Fig. SECTION HEART SHOWING MYOFIBRIL DEGENERATION AND 
TION WITH CELLULAR INFILTRATION. (Photographs Alberta Kuder.) 


striction above the renal arteries. Therefore, rabbits were nephrectomized and then 
injected with cc. pitressin daily the same manner the experimental animals. 

These rabbits responded similar manner clinically and presented the same 
type and extent pathologic lesions the animals which the kidneys were 
intact. 
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When lesions were found animals receiving pitressin, they were identical 
irrespective the presence the kidney the position the clamp the aorta 
relation the renal arteries, and the following descriptions apply all animals 
receiving pitressin. 

The gross appearance the kidney was usually not remarkable save for moderate 
‘cloudiness’ the parenchymatous tissue. Rarely small hemorrhage 
extending toward the capsule through the cortex was seen. Such hemorrhages were 
found even more rarely the medullary portion. Occasionally small, pale yellow, 
bloodless areas the cortex were observed. 


TABLE THE EFFECT PITRESSIN INJECTIONS UPON CONTROL ANIMALS WHICH AORTIC CONSTRICTION 

THE ORIGINAL AREA WAS CARRIED OUT DISTAL THE POINTS ORIGIN THE RENAL 

ARTERIES. GROUP REPRESENTS NORMAL ANIMALS; GROUP REPRESENTS ANIMALS FOLLOWING TOTAL NEPHREC- 
tomy. (Each cc. pitressin contains pressor units.) 


Rabbit Daily Urine Blood Condi- 
Group No. dosage| Alb. pressure tion Biopsy autopsy findings 
Pitressin —20 Died Necrosis liver, stomach, and 
kidneys. 
Pitressin —20 Died Necrosis liver and stomach. 


Microscopically the glomeruli were usually normal. Occasionally convoluted 
tubule which contained few hyalinized cells with pyknotic nuclei moderate 
amount albumin the lumen were seen. The hemorrhages seen grossly were small 
extravasations blood into the interstitial tissue, the parenchymatous tissue that 
area showing minimal amount injury such hyalinization hydropic changes 
the tubule cells small collections edema around the tubules these areas. 
the more seriously injured organs the convoluted tubules were converted into 
hyalinized semblances the former tissue, the nuclei were absent, and the lumina 
obliterated. The glomeruli such areas were usually free from obvious signs 
injury and arteriolar changes significance could made out. Figure demon- 
strates severe renal injury this type. 

The liver these animals frequently showed some cloudy swelling, slightly 
stretched capsule, and small and irregularly placed areas, whitish-gray tissue 
which seemed conform the pattern the lobule. Occasionally there could 
found just beneath the capsule area this type discoloration which occupied 
several square millimeters and which extended into the liver tissue for space 
millimeters. 

Microscopically these areas necrosis were noted focal distribution and 
were usually seen the mid-zonal areas the liver lobule. They were usually sharply 
outlined and began the peripheral one-third the lobule, extending practi- 
cally the central vein. The liver cells these areas were confluent masses 
hyalinized material which the nuclei were pyknotic fragmented and the sin- 
usoids partially completely obliterated. the larger areas several lobules were 
injured this same manner, but even these areas was unusual see cells im- 
mediately surrounding the portal field poor condition (fig. 2). 

The injured adrenal glands were characteristic the gross because multiple 
hemorrhages which extended from the middle one-third the cortex 
almost out the capsule but rarely extended into the medullary portion. 
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Microscopically the less severely injured glands showed small, round, circum- 
scribed areas necrosis the cortex which were characterized hyalinization 
the cells, extreme fragmentation the nuclei, and considerable infiltration blood 
into and around the areas injury. The more severely injured organs showed the 
same type picture more extensive scale, and some these glands the only 
living adrenal tissue was thin layer lying directly beneath the capsule. 

The gastric mucosa usually presented very striking picture. Minimal injury 
consisted numerous petechial hemorrhages into the mucosa. Severe injury was char- 
acterized ulceration the mucosa and some places diphtheritic membrane 
which might occupy several square centimeters gastric surface was seen. 

Microscopically the petechial hemorrhages occurred the interstitial tissue 
between the crypts Lieberkuhn and varied considerably amounts extrav- 
asated blood. The ulcerated areas showed complete loss the distal two-thirds 
the gastric mucosa with the ulcer base being filled with hemorrhage, round cell 
and polymorphonuclear leukocytic infiltration. The membrane was characterized 
massive collection fibrin, polymorphonuclear leukocytes and red blood cells, 
attached firmly the underlying mucosa which showed considerable numbers 
hyalinized cells, leukocytes and nuclear fragments (fig. 3). 

The single instance myocardial injury noted was grossly represented 
area yellow, pale tissue which extended over the lower third the left ventricle 
down the apex from the endocardial the epicardial surfaces. 

Microscopically showed considerable fragmentation the myofibrils, moder- 
ate amount round cell and wandering cell infiltration, and rare leukocyte. Hemor- 
was noticeable but not profuse (fig. 4). The lungs most these animals 
showed marked pulmonary edema. The remainder the organs showed constant 
significant lesions. 


DISCUSSION 


have attempted find hormone which will render the response the non- 
pregnant rabbit renal ischemia similar that seen the pregnant animal when 
subjected this procedure. 

the preparations tested, only pitressin seems fulfill these requirements. This 
agreement with work done Williams, Diaz, Burch and Harrison (17), who 
were unable demonstrate increased pressor response the rat renin when 
injected with several hormone preparations. 

have not, however, been able show that the effect pitressin synergistic, 
even additive, the effect renal ischemia. This surprising that both are 
vasospastic agents and that either very severe renal ischemia alone (15) pitressin 
alone will produce the same type clinical syndrome and pathologic lesion even 
the non-pregnant animal. 

also seems clear that pitressin does not exert enhance its effect the libera- 
tion renin through renal vascular spasm. 

Since the original investigation Anselmino and Hoffmann (18) much work has 
been done effort demonstrate appreciable amounts the antidiuretic sub- 
stance the blood patients with toxemia pregnancy. Although careful work 
(19) has failed demonstrate its presence the blood, has been reported con- 
sistently elevated amounts the urine such patients (20). 

seems probable that none the preparations tested are responsible for trans- 
forming the renal ischemia syndrome the animal, and possibly the toxemia preg- 
nancy syndrome the human being, from benign (and usually nephritis 
into malignant vascular disease. 


SUMMARY 


Rabbits receiving varying dosages several commercial hormone preparations 
were subjected renal ischemia moderate equivalent constriction the aortas 
proximal the points origin the renal arteries. 

The following hormones were given times daily the intramuscular route: 
amniotin daily dosages 1.u. and 14,400 proluton daily dosages 
mg. and mg.; eschatin doses cc. and cc. daily; saline extracts anterior 
pituitary daily doses cc. and follutein daily dosages 500 and 
1000 R.U.; and pitocin, and daily. None the animals showed sig- 
nificant variations urine findings, blood pressure levels, histologic changes 
the liver and kidney comparison with animals which equivalent aortic constric- 
tion had been performed. 

Animals receiving 120 pitressin showed albuminuria, depression 
the blood pressure, and lesions the kidney, liver, adrenal, myocardium and gastric 
mucosa when subjected comparable renal ischemia. 

Using approximately the same dosages pitressin, similar blood pressure, urine 
and pathologic changes were produced control animals which aortic constriction 
was performed below the points origin the renal arteries. 

synergistic effect these preparations the course animals subjected 
renal ischemia could demonstrated. 


The authors wish take this opportunity thank Dr. Sharp and Parke, Davis Company 
for generous supplies pitressin, pitocin, and eschatin used; Dr. Max Gilbert and the Schering Corpora- 
tion for the proluton donated; Mr. Joseph Loughrey and Dr. Raymond Rice Eli Lilly 
Company for the anterior pituitary solution; and Mr. Charles Morris, Mr. Clifford Halstead and 
Squibb Sons for supplies amniotin and follutein. 
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CORTIN AND THE FACTOR THE ADRENAL! 


FRANK HARTMAN HERBERT SPOOR 


From the Department Physiology, The Ohio State University 
COLUMBUS, OHIO 


the loss sodium which occurs adrenal insufficiency. will also cause 

retention sodium the normal mammal (1). Such extract can divided 
into two fractions, one responsible for sodium retention and the other capable 
maintaining the health adrenalectomized animals without influence sodium 
retention. The substance primarily responsible for sodium retention has been desig- 
nated the factor. The substance the second fraction, responsible for 
maintenance adrenalectomized animals but without influence Na, have 
tentatively designated cortin (2). 

The separation these two fractions was impossible until method had been 
devised for the detection and assay the factor. This essential the present 
study that shall present detail. 

Normal adult female dogs weighing between and kg. were used. These had 
been under observation the laboratory for several weeks. Animals which con- 
sumed their ration within minutes after feeding were selected because was 
necessary have absolute control the time the electrolyte intake. Only animals 
that were easily catheterized were employed. All animals were immunized against 
distemper and freed from worms. They were fed constant diet consisting 
mixture ground beef heart, Purina chow and gm. added NaCl once daily. 
The feeding was which was hours before the beginning test period. 
Earlier feeding permitted the elimination the excess electrolytes before the test 
period that little remained for the demonstration retention. They were 
allowed much water they desired, except test days. During test the animal 
was kept metabolism cage. The test was started a.m. after the bladder had 
been emptied catheterization. The extract was injected subcutaneously and 100 
cc. water was administered stomach tube. The subcutaneous path was neces- 
sary avoid development refractoriness which occurs with repeated intravenous 
injection (3). The urine was collected catheterization the end hours because 
was found that longer periods were unnecessary, the maximum effect being at- 
tained from hours. Toluol was used preserve the urine. The room tempera- 
ture was maintained about 23° during the whole period study. (In hot 
weather impossible perform the test.) The amounts sodium, potassium, 
ammonia and chloride well the urinary volume during the 6-hour period, were 
compared with corresponding determinations during similar periods other days 
which injection was made only equal volume inert solution injected. 
The methods used for electrolyte determination are described elsewhere (3). The 
factor produced little change the excretion total base, increase the out- 
put potassium and ammonia compensating for sodium retention. Urine volume 


USUAL EXTRACT the whole adrenal the adrenal cortex will prevent 
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also changed little. Thus was possible show specific retention (3). 
Only the values are given this report because the other values were used 
merely show that the effects were not due general retention. Animals were not 
used for assay until they maintained constant weight standard diet and con- 
trol periods indicated that electrolyte balance had been established. One more 
control determinations were made between assays ascertain whether not the 
animal had returned normal, extract tests not being repeated until this was so. 

Typical values are given table will observed that repeated tests the 
same dose gave results that check fairly well. will also noted that when the re- 
tention became very high the values were not proportionate the dose, moderate 
ranges being more accurate. 

Twenty-four-hour periods are not more accurate than the carefully controlled 
6-hour period. This shown repeated tests the same dog (3M). Two injections 
the same dosage and lot extract, hours apart, were followed retentions 


for the hours follows: 25, 29, 27.5, and 26.4% (compare with values 
table 1). 


TABLE COMPARISON RETENTION WITH THE DOSE AND WITH DOSES 
INCREASING MAGNITUDE DURING 6-HOUR PERIOD 


Animal Preparation retention, 


Dog cc. Extract No. 


Dog cc. Extract No. 
Dog cc. Extract No. 
Dog cc. Extract No. 


Dog mg. desoxycorticosterone acetate 
Dog 1.0 mg. desoxycorticosterone acetate 
Dog 2.0 mg. desoxycorticosterone acetate 
Dog 4.0 mg. desoxycorticosterone acetate 


Within certain limits the effect the factor independent the size the 
animal. Assay the factor should based retention higher than the 
daily variation control periods and lower than the region decreased response. 
After study large number determinations have chosen the quantity 
hormone which will cause 30% retention basis for assay. This quantity 
large that have divided for the unit, otherwise, significant values would 
have indicated fractions. Therefore our unit for the factor one-tenth 
the quantity which will cause 30% retention over period 
normal dog kg.). 

The assay cortin based the maintenance the appetite and health ad- 
renalectomized cats (4). When factor proven absent the dog test, cortin 
assay gives true values, but the presence the factor, cortin assay likely 
give high values. Although the factor alone does not maintain the appetite 
the normal level, may act synergistically that somewhat less cortin required 
its presence. 

Adrenalectomized cats excellent condition were used for assay. They were 
kept fairly constant temperature (27 29° C). and were fed the same amount 
food (beef heart, canned salmon and milk) daily together with vitamin supplement 
every few days (4). Only those animals with regular appetite were employed, the 
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optimum amount food having been determined many trials before adrenal- 
ectomy. experienced person familiar with the individual animals should conduct 
the assay. readily notices changes behavior which might overlooked the 
casual observer. Increase eating time frequently precedes reduction food intake. 

The extract was injected subcutaneously twice daily, the sum the injections 
being the daily dose. The quantity extract was reduced every fourth day (usually 
50%) until there was reduction food intake. The last dose above that use 
when the appetite first diminished, was taken the maintenance dose end point. 
The cat unit for cortin the minimum amount hormone required daily maintain 
the appetite and health adult adrenalectomized cat (without NaCl 
supplement). 


Preparation Cortin Free from Factor 


The method employed for the removal the factor from cortin involves 
long series interchanges between water and ether. designed produce 
water extract cortin completely free from the factor without subjecting the 
material the hazards drying (Flow Sheet 1). 

The tissue extracted twice with ethyl alcohol. The extracts are combined and 
reduced volume distillation. The resulting aqueous alcohol residue extracted 
with ethyl ether. Cortin, passing into the ether, leaves behind part the 
factor and much the water-soluble impurities which are discarded with the aqueous 
solution. The ether removed distillation and alcohol added the residual 
solution containing the cortin make concentration alcohol. Chilling 
—20° deposits precipitate which may discarded filtration. This precipitate 
contains very small amounts factor and cortin together with large amount 
inert material. After the alcohol removed the aqueous extract frozen then thawed. 
second precipitate, which forms, discarded filtration temperature just 
above freezing. These steps are necessary because among the precipitated impurities 
are materials which, allowed remain, cause emulsification during subsequent 
extractions. remove the remaining factor series interchanges between 
water and ethyl ether employed. The factor but slightly soluble water 
but readily soluble ethyl alcohol above concentration. The aqueous solution 
left after filtration the thawed material extracted times with equal volumes 
ether. The ether extracts cortin, factor and alcohol. The aqueous solution 
discarded. Removal the ether carries off part the alcohol. 
Water added make the original volume. This precipitates the factor, 
which removed. The whole process, ether extraction, distillation and precipitation, 
repeated until factor remains. 

The part played each step the foregoing procedure may illustrated the 
following determinations. After chilling the aqueous concentrate from the 70% 
alcohol solution, the first series ether extractions contained factor 
per kg. tissue, the second series contained per kg., the third series 0.8 per 
kg. and the fourth series contained detectible amount. 

has been impossible recover the factor when the separation the two 
factors has been made ether-water interchange. 

the long process removing the factor some cortin lost, that the final 
yield perhaps only one-half what might expected from less 
complicated procedure. There is, however, increase purity the product over 
that start, the potency being to8 instead c.u. per mg. Epineph- 
rin was absent according the Folin, Cannon and Denis test (5). 

Preparation factor. Acetone extraction adrenal tissue gives high yield 


SEPARATION FACTOR FROM CORTIN 


kg. adrenal tissue extracted with 95% alcohol. 


First alcohol extract. Tissue residue extracted with 


80% alcohol. 


Second alcohol extract (contained c.u./kg. cortin, u/kg. factor). 


Combined extracts reduced Residue discarded contained 
vol.* /kg. cortin, u/kg. factor. 


Concentrate extracted times with 
equal volumes ethyl ether. 


Ether extract. After removal ether, Aqueous solution discarded; cortin, 


and filtered. 


Alcohol removed Precipitate discarded; cortin, 3.6 
Aqueous concentrate frozen then c.u./kg.; factor, u/kg. 
thawed and filtered; vol. 


Aqueous solution extracted times Precipitate discarded; cortin, 
with equal volumes ether. factor, 


Ether solution. Water added and Aqueous solution discarded. 
ether removed distillation, final 
vol. 250 cc. 


Aqueous solution extracted times 


Precipitate discarded. 
with equal volumes ethyl ether. 


Ether solution. Series ether-water Aqueous solution discarded; vol. 
interchanges and filtration repeated 200 
until factor removed. 


Ether solution. Water added then 
ether removed distillation, ppt. 
discarded. 


Aqueous solution discarded. 


Final aqueous extract, vol. 200 cc. 
Yield, cortin/kg. Purity, 


All distillations vacuo. 


factor. For this reason method (6) employing this the initial solvent was 
used the early steps the preparation. The distribution factor and cortin 
different stages shown Flow Sheet the assays representing averages 
determinations. will noted that the first petroleum ether extraction carries 
with considerable amount factor while the second petroleum ether extrac- 
tion does not. This may due the presence substances which increase the solu- 
bility factor the former. However, back extraction with 10% acetone pre- 
vents this loss. The potency the final product may cortin and 
1.9 factor per mg. 
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SHEET 
DISTRIBUTION THE TWO FACTORS THE DIFFERENT STEPS THE PREPARATION ADRENAL EXTRACT 


kg. tissue extracted with acetone. 


First acetone extract. Tissue residue extracted with 
80% acetone. 


Second acetone extract. 


Combined extracts reduced 1/10 Residue discarded; cortin, o/kg.; 
volume. Concentrate extracted twice factor, 5.3 u/kg. 
with vol. petroleum ether. 

Petroleum ether solution. 


(Cortin, 3.3 c.u./kg.) Petroleum ether solution extracted 
(Na factor, u/kg.) with vol. 10% acetone. 


Acetone solution. 
(Na factor u/kg.) 
Combined aqueous solutions ex- Residue discarded; both factors ab- 
tracted times with vol. ethylene sent. 
dichloride. 


Ethylene dichloride chilled freeze Aqueous sludge discarded. 
out the water. 


Ethylene dichloride solution evapo- Water discarded. 
rated dryness* and then extracted 
with absolute alcohol. 


Water added make 70% alcohol Residue discarded. 
then extracted with petroleum ether. 


Water added that when alcohol Petroleum ether solution discarded; 
reduced 10% the extract will rep- both factors absent. 
resent gm. tissue per cc. 


Filtrate. Yield: cortin, c.u./kg.; Precipitate discarded; both factors 
factor, u/kg. absent. 


Increase purity gained expense yield per kg. tissue. 


The final extract obtained the method outlined Flow Sheet subjected 
vacuum distillation remove most the remaining alcohol. Water added the 
residue bring the original volume. This causes precipitation about three- 
fourths the factor together with less than one-tenth the cortin according 
our assays. The precipitate removed and redissolved 10% alcohol. This solution 
can used for intravenous injection. administration subcutaneous, further 
purification must employed, otherwise local reaction may appear, which leads 
sloughing upon repetition. One the following methods used for this purpose, 
all starting from 10% alcohol solution. 

Ether method. The solution extracted times with equal volumes ether. 
The factor passes into the ether the alcohol removed from the aqueous solu- 
tion leaving some impurities behind. The yield this method poor. 

Ethylene dichloride method. The solution extracted times with equal volumes 
ethylene dichloride. The water dissolved the ethylene dichloride removed 
freezing. Then the ethylene dichloride removed distillation and the residue dis- 
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solved 10% ethyl alcohol. The product purer than that made the ether 
method and the yield greater. 

Charcoal adsorption. The material adsorbed from solution activated charcoal 
gm. for cc.) and eluted with chloroform. Both factor and cortin are adsorbed 
and eluted the process. Therefore, this will not bring about separation the 
factors. The yield good but the increase purity not remarkable. 

Petroleum ether method. The dry ethylene dichloride solution prepared according 
the method above concentrated small volume. this added volumes 
petroleum ether (B.P. 30° 60° C.). The factor precipitated. 

combination the charcoal adsorption method and the petroleum ether 
method did not appear yield higher degree purity than the petroleum ether 
method alone. factor extract precipitate was free from epinephrin according 
the Folin, Cannon and Denis method. was essentially free from cortin according 
the cat test. 
comparison the yields and purity shown table The percentage yield 
based the assay whole extract from which the separation starts. 


FACTOR PURIFICATION DIFFERENT METHODS (starting with 10% alcohol solution) 


Purity 
Method Yield 


Finish 


Ether 


Ethylene dichloride 0.33 
Charcoal adsorption 0.53 
Petroleum ether ppt. 


study has been made the distribution cortin and factor different 

parts the adrenal extracting cortex and medulla separately. These extracts 

have been compared with extracts whole adrenal, kidney and brain. The acetone 

method extraction was used all instances, the results being shown table 

Kidney and brain extracts were essentially negative. will noted that there 

correlation between the cortin and factor content different lots extract 

from the same tissue. The medulla contained 30% more factor than did the cor- 

tex. There are two possible explanations. the attempt remove all the medulla, 

the inner portion the cortex carried along and this may rich factor, 

the medulla may contain factor. Because the medulla never free from cortex 

impossible determine how much factor may present the medulla alone. 

However seems quite certain from the figures that factor present the cortex. 

There are number known substances which will cause retention Na, some 

them having been obtained from the adrenal. have assayed two the most 
potent the latter. 

Seven assays corticosterone gave average retention per mg. equivalent 

2.4 factor. like number assays desoxycorticosterone acetate gave 

average retention per mg. equivalent 7.6 factor. The latter the same 

magnitude that obtained for factor prepared one the better methods 

(table 2). 
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TABLE AND FACTOR CONTENT BEEF TISSUES 


Adrenal Kidney Brain 
Whole Cortex Medulla 


Cortin factor Cortin factor Cortin factor factor factor 


2.6 

2.0 

Average 
DISCUSSION 


The term cortin was first applied our group the hormone the adrenal 
cortex necessary for life. Now that has been shown that there are two factors with 
functions formerly attributed one, have proposed tentatively limit the term 
cortin the factor not concerned with metabolism. This factor, shall 
show elsewhere, enables adrenalectomized animal maintain health for in- 
definite period with low plasma Na. Moreover also shown another report (8) 
that adrenalectomized animal maintained extract which has become 
refractory the plasma falls level characteristic adrenal insufficiency with- 
out loss appetite health. 

The term factor convenient because indicates the essential function in- 
volved. This might applied number substances the adrenal such 
corticosterone and desoxycorticosterone but believe that should reserved 
for the substance from the adrenal which most active metabolism, pre- 
sumably the substance responsible for the development the refractory state. 

The method which have employed the assay factor differs somewhat 
from that Harrop and Thorn (9). The shorter period time, hours instead 
hours, requires less material and saves time. have found greater accuracy 
with the longer period. 

The method described this paper for the preparation cortin was designed 
remove the factor and thus demonstrate the existence the two hormones. 
not claimed, however, that the extract containing cortin does not contain other 
substances. appears established from our evidence, that there factor 
adrenal extract which sustains life adrenalectomized animals but bears relation 
metabolism. 

The potency desoxycorticosterone retaining would lead one suspect 
that was the factor. Thorn, Engel and Eisenberg (10) obtained retention 
values for this compound similar our own. However must not forgotten that 
our purest factor contained some impurities. Therefore would seem that 
desoxycorticosterone should show relatively greater potency per mg. than does 

has been impossible demonstrate that the known crystalline compounds, 
corticosterone desoxycorticosterone, bear any relation the refractory state. 
This would also indicate that neither one was the factor. 


SUMMARY 


Methods are described for the separation adrenal extract into fractions, one 
which maintains the health adrenalectomized animals but without effect 
retention, and the other which responsible for retention. suggested that 
the term cortin limited the active principle the first fraction while the term 
factor applied the active principle the second fraction which responsible 
for the development the refractory state. The potency the factor preparation 
the same magnitude desoxycorticosterone. Methods for assay the factors 
are described. The factor present both medulla and cortex. 


wish thank Dr. Kendall for the corticosterone and Dr. Reichstein for the desoxycor- 
ticosterone acetate used this study. also are indebted Dr. David Klein the Wilson Laboratories 
and Dr. George Cartland the Company for extracts used part this research. likewise 
wish express our appreciation for the assays made Miss Lena Lewis and the late Miss Jane 
Gabriel our laboratory. 
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FURTHER STUDIES THE REFRACTORY STATE 
DEVELOPED FOLLOWING REPEATED INJECTIONS 
ADRENAL 
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sodium and increased excretion potassium when injected into the normal 

animal (1, 2). However, repeated intravenous intraperitoneal injections 
such extract become less and less effective until the effect disappears entirely (3). 
This refractory state does not develop from subcutaneous injections (4). Refractori- 
ness can conferred normal untreated animal the injection serum from 
animal which refractory (5). species specific. Thus, refractoriness developed 
against beef adrenal extract fails confer refractoriness sheep horse adrenal 
extract. attempt was made develop refractoriness young pig, pig and 
beef adrenal extract, but both were unsuccessful possibly due the youth the 
animal (4). 

Studies refractoriness have been continued and are reported this paper. 

Investigation has shown that the pseudoglobulin fraction the serum from 
the refractory animal capable producing refractoriness normal animals. 

further attempt has been made develop refractoriness extract the 
same species without success. sheep was injected with extract sheep adrenals 
without development refractoriness, although refractoriness beef adrenal 
extract was produced, injections beef adrenal extract. 

also shown the present report that refractoriness can developed 
animals without adrenals patients with disease. 

has been impossible demonstrate any relation between corticosterone 
desoxycorticosterone acetate and the refractory state. 


HAS BEEN established that large amounts adrenal extract will cause retention 


Responsibility the Pseudoglobulin Fraction for Refractoriness 


Methods. Serum from dogs known refractory beef and pig adrenal 
extract was fractionated into pseudo and euglobulin fractions according the method 
used the preparation antitoxins (6). Material from cc. serum was in- 
jected intravenously minutes before standard subcutaneous injection 
adrenal extract. The electrolyte excretion was determined and compared with that 
following subcutaneous extract alone subcutaneous extract and cc. normal 
saline intravenously. Methods analyses are described elsewhere (4). 

Results. The results are shown table The pseudoglobulin fraction the 
serum responsible for the refractory state. injected into test animal just 
preceding the injection extract which the donor refractory, there little 
retention. The euglobulin fraction the other hand without effect 
(table animals and also table animal 42). 
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RESPONSE ADRENAL EXTRACT! 


Serum fraction Test animal 


None 
Pseudoglobulin 
None 
Pseudoglobulin 


None 


Euglobulin 


None 
Euglobulin 


The same dosage beef adrenal extract was injected each test. 


Inability Produce Refractoriness Extract from the Same Species 


Methods. One normal adult female sheep was used. Many attempts were made 
obtain satisfactory electrolyte balance controls without success. These could 
explained the irregular eating and thus the variable amount electrolytes ab- 
sorbed. finally used the method passive transfer the refractory state. 
order reduce the amount foreign protein much possible, the serum was 
fractionated into the pseudoglobulin and euglobulin fractions the method already 
described. Amounts equivalent cc. sheep serum were injected intravenously 
into the dogs minutes before subcutaneous injection adrenal extract (10 cc. 
sheep adrenal extract cc. when beef adrenal extract was used). the majority 
cases ill effects were noted but the dog showed any uneasiness the test for 
that day was discarded. After control period showed that the animal was again 
balance, the dog was used for testing. Serum pseudoglobulin from the sheep was 
tested (a), before she received any injections (b) after intravenous 
injections sheep adrenal extract extract (c) after intravenous 
injections beef adrenal extract (“beef extract 


TABLE 2. EFFECT OF SHEEP SERUM FRACTIONS ON Na RETENTION FROM ADRENAL EXTRACTS 


Sheep serum fraction Adrenal extract Dog tested retention, 


None Sheep 
Pseudoglobulin Sheep 
untreated 
None Sheep 
Pseudoglobulin 
sheep extract treated Sheep 
None Sheep 
Pseudoglobulin 
sheep extract treated Sheep 
None Beef 
Pseudoglobulin 
beef extract treated Beef 
Pseudoglobulin 
beef extract treated Beef 12.5 
None Beef 
Pseudoglobulin 
beef extract treated Beef 7.5 
None Beef 
Euglobulin 


beef extract treated Beef 
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The sheep adrenal extract was prepared the method Cartland and Kuizenga 
(7) (60 gm. cc.). The beef adrenal extract was furnished the Wilson Labora- 
tories (75 gm. cc.). The intravenous injections were made twice weekly 
cc. doses. earlier work was shown that the refractory state was developed 
readily dogs with either type extract (4). 

Results.The results with the sheep serum are shown table The pseudo- 
globulin fraction obtained after repeated intravenous injection sheep adrenal 
extract was without effect the retention resulting from sheep adrenal extract. 
However the pseudoglobulin fraction obtained after repeated intravenous injection 
beef adrenal extract greatly reduced almost obliterated the retention from 


beef adrenal extract. The euglobulin fraction the same preparation was without 
effect. 


Refractoriness Adrenal Insufficiency 


All the earlier studies the refractory state were carried out normal 
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Fig. 1. REDUCTION IN PLASMA Na IN ADRENALECTOMIZED DOG CARRIED ON EXTRACT TO WHICH 
IT IS BEING MADE REFRACTORY. 


subjects. They have now been extended adrenalectomized animals and patients 
with Addison’s disease. 

Methods. Control blood studies were made before adrenalectomy. Plasma Na, 
total base; blood urea, red cell percentage, red and white blood cell counts and 
differential blood cell counts were determined (for analytical methods see earlier 
paper, 4). The dogs were adrenalectomized operation. After complete 
recovery from the operation and when well maintained adrenal extract, blood 
studies were made again. Urine electrolyte excretion was also determined under 
balanced conditions. The effect injections adrenal extract was determined. The 
24-hour period recommended Harrop and Thorn (8) was used for dogs and 
the 6-hour period previously employed this laboratory was used for third dog. 
Two intravenous injections were made 12-hour periods the test days when the 
24-hour period was used, while one intravenous injection was made when the 6-hour 
period was used. 


Plasma 
135 
125 


The blood pressures were determined the method Parkins (9) using the 
Dameshek and Loman instrument (10). 

Results. Refractoriness the factor produced adrenalectomized animals 
just easily normal animals. This illustrated figure from dog and table 
from dog 25. The results the third dog were similar. required intravenous 
injections different days, few days apart produce complete refractoriness. 
figure these injections are indicated arrows. The same injections served 
test the power retention well develop refractoriness. table the 
test and injections the 67th day are not shown. Both chart and table show the 
fall plasma which accompanies refractoriness provided extract the same 
species used for maintenance. The plasma reaches the level found adrenal 
insufficiency. should noted that when the dog went into heat the electrolytes 
returned normal levels, the rising and the falling. 

During the whole period the experiment the dogs remained good condition. 
There was significant variation weight. The blood pressures showed only 
slight variations from the normal controls (table 3). 


TABLE 3. PLASMA ELECTROLYTES IN AN ADRENALECTOMIZED Dog 25 BEING TREATED WITH BEEF 
ADRENAL EXTRACT TO WHICH IT IS MADE REFRACTORY 


ays after Blood urea ollowing intrav. inj. 
adrenalectomy Plasma Plasma Erythrocytes cc. beef adrenal ext. Blood pressure 
at 8 a.m. and 8 p.m. 
Before 143-148 10-18 135 
59 139 7.1 44 50 23 (6oth day) 125 (61st day) 
66 144 5.9 28 49 11 (63rd day) 
137 6.3 (74th day) 
130 6.7 (81st day) 132 (89th day) 
115 130 6.9 48 29 §1 with 1.5 mg. 
desoxycortico- 
sterone acetate 
88th day. 
129 142 4.8 130 (135th day) 


Dog in heat 


With the development refractoriness there was definite rise the blood urea 
nitrogen. The values from dog are typical. From level mg. per 100 cc. 
blood the urea rose high mg. time was there any clinical indica- 
tion insufficiency except few days when the appetite dog was poor. 
increase 50% the dosage the extract corrected this. The urea, however, 
never returned the normal postoperative level until the development estrus and 
pseudopregnancy, when fell the pre-refractory range. The plasma and 
blood urea levels showed deviations from normal essentially the same time during 
the development the refractory state. The higher blood urea was not accom- 
panied decreased blood pressure. 

The blood picture the development refractoriness the adrenalectomized 
dog showed some tendency for increase the percentage lymphocytes and 
corresponding decrease the neutrophiles. dog following adrenalectomy 
39% lymphocytes were found. After the development refractoriness the per- 
centage was increased toa range The actual leucocyte count remained 
essentially constant ranging between and thousand before and after the develop- 
ment refractoriness. 

Addison’s disease. Methods. Blood was collected from patients with 
disease prior any intravenous adrenal extract therapy and again after intra- 
venous injections cc. adrenal extract administered about days apart. The 
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sera were separated and tested for their ability prevent the retention effects 
standard dose adrenal extract. The serum was injected intravenously into cats 
one-half hour before standard injection adrenal extract. 

Cats instead dogs were used for the test. These animals were constant 
diet for several days before use. Normal adult females were fed constant diet 100 
gm. beef heart and gm. salmon hours before the test 
period. Only those animals which consumed their food considered 
satisfactory. Fifty cubic centimeters water was given stomach tube the 


TABLE 4- ErrEcT OF SERA FROM PATIENTS WITH ADDISON'S DISEASE, ON SODIUM RETENTION IN NORMAL CATS 
, INJECTED WITH BEEF ADRENAL EXTRACT 


erum injection hr. etention, 


controls 
cc. normal human 
+extract! 


controls 
ison 2.62 


controls 
after intravenous injections 
beef adrenal 


controls 2.38-2.95 
cc. Addison 1.45 
+extract! 


controls 3.38-3.47 
2.80 


cc. Addison 
after intravenous injections 
beef adrenal 


same lot beef extract. Different cats used each time that extract was injected. 


beginning the test period. The cats were catheterized the beginning and the 
end the 7-hour experimental period and kept metabolism cages during that time. 
The for this period was determined urinary analysis. 

Different cats were used for each set tests because these animals seemed 
best inject extract intravenously. Subcutaneous injections did not appear give 
such uniform results. The single injection method avoided development refrac- 
toriness. Serum was also collected from normal human subject order determine 
any possible effect normal human serum cat electrolyte excretion response 
extract. 

Results. The injection normal human serum alone was without effect the 
excretion Na. cat excreted 3.40 and 3.12 during 7-hour period dif- 
ferent days. the day that cc. normal human serum was injected the 
excretion for similar period was 3.33 m.Eq. Likewise normal human serum appeared 
have effect the ability adrenal extract cause retention (table cat A). 

Injection sera obtained from patients before they were treated intravenously 
did not seem modify the retention effect extract (cat D). However sera from 
the same patients after intravenous extract treatment did reduce the effect adrenal 
extract retention (Addison cat and Addison cat E). 


Cat 
| 


Absence Relationship Between Corticosterones and Refractoriness 


The active crystalline compounds which have been isolated from the adrenal 
appear have relation the refractory state. After refractoriness has developed 
the response desoxycorticosterone acetate not reduced. Two dogs made com- 
pletely refractory beef adrenal extract gave excellent retention effects from 1.5 mg. 
this crystalline substance (fig. table 3). 

The refractory state failed develop normal female dog following intra- 
venous injections mg. corticosterone 10% alcohol. Four injections 
standard adrenal extract were sufficient confer complete refractoriness. 


retention 29% was obtained the initial injection and 27% the final 
corticosterone. 


DISCUSSION 


Our observations indicate that the refractoriness from adrenal extract im- 
mune reaction. The responsibility the pseudoglobulin fraction for the passive trans- 
fer the state significant. Likewise the inability develop refractoriness 
extract from the same species conforms reaction this type. The close rela- 
tionship between the refractory state developed the factor and other immune 
reactions agreement with the interpretation the antihormone problem 
sented Gordon al. (11). They have shown that the reticulo-endothelial system 
participates the production gonadotropic and thyrotropic antihormones 
antibody formation. 

The recent report Gordon al. (12) that the antigonadotropic principle 
more readily elaborated the mature than the immature rat agreement with 
our earlier observation (4) that refractoriness failed develop the immature female 
pig, repeatedly injected intravenously with This property the 
mature animal elaborate the inhibitory factor more readily than the immature 
also true many standard immune reactions. 

uncertain whether desoxycorticosterone the active retaining part 
the factor. so, possible that haptene combination exists between desoxy- 
corticosterone and protein and that the combination broken the process 
isolating the desoxycorticosterone. The ability confer refractoriness always seems 
exist adrenal extract which potent for retention. The failure develop 
refractoriness corticosterone but develop extracts prepared less rigorous 
treatment similar the findings antithyrotropic production. Werner (13) ob- 
served that the more highly purified thyrotropic hormone preparations were inef- 
fective much less effective the production antihormone than the less purified 
preparations. this case, the case the factor would appear that some 
protein material, specific for the species from which the glands were obtained, was 
broken off from the active part the molecule the process purification. 
quite possible that the factor unrelated the known compounds. 

The ability develop refractoriness the adrenalectomized animal repeated 
intravenous injections adrenal extract particular interest view the fact 
that the plasma electrolyte picture animals thus made refractory similar 
that the non-refractory adrenalectomized animal permitted develop insufficiency. 
The animal maintained good condition spite the low plasma the 
dosage used treatment increased. This would indicate two essential factors, 
one which controls metabolism (Na factor) capable producing refractory 
state and the other (cortin) which supports life but has nothing with the elec- 
trolytes and apparently does not develop the refractory state. The increased require- 
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ment extract after the development refractoriness when the factor becomes 
ineffective indicates synergism between the two factors. 

interesting that the refractory state way interferred with the main- 
tenance the adrenalectomized pseudopregnant dog without extract. The normal 
plasma electrolyte picture shows that the refractoriness was not effective against 
the female sex hormones which maintain the adrenalectomized dog during the period 
pseudopregnancy. 

The development refractoriness intravenous injection Addison’s disease 
makes inadvisable resort this method injection except severe crisis. 
this method necessary, extract from species usually not employed routine 
treatment should used. Either pig sheep adrenal extract advisable because 
the ordinary commercial extract made from beef adrenals. 


SUMMARY 


The pseudoglobulin fraction the blood serum from animals made refractory 
the factor, responsible for the refractory state. 

has been impossible develop refractoriness adrenal extract the same 
species the subject. 

Refractoriness the factor produced adrenalectomized animals just 
easily normal animals. refractoriness develops the plasma sodium falls until 
reaches the level characteristic adrenal insufficiency. spite this the animal 
remains good condition provided the amount extract increased. 

The increased requirement extract after the development refractoriness in- 
dicates synergism between the factor and cortin. 

The refractory state did not interfere with the maintenance the adrenalec- 
tomized pseudopregnant dog without extract. The normal plasma electrolyte picture 
shows that the refractoriness was not effective against the female sex hormones re- 
sponsible. 

The development refractoriness intravenous injection Addison’s disease 
makes such injection inadvisable unless extract another species than that used for 
maintenance employed. 

has been impossible show any relationship between the corticosterones and 
refractoriness. 

Our evidence indicates that refractoriness the factor immune reaction. 

wish thank Dr. Kendall for the corticosterone and Dr. Reichstein for the desoxy- 
corticosterone acetate used this study. are indebted Dr. David Klein the Wilson Laboratories 
for extracts used part this research. Our appreciation also due Mr. Spoor our own labora- 


tory for the making the sheep adrenal extract. Dr. Starin has kindly given advice certain 
phases our problem. 
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COMPENSATORY HYPERTROPHY THE DOG 
ADRENAL GLAND FOLLOWING UNILATERAL 
ADRENALECTOMY! 


From the Departments Anatomy and Physiology, Medical College the 
State South Carolina 
CHARLESTON, SOUTH CAROLINA 


IAMETRICALLY OPPOSED conclusions have been reached relative the presence 
absence compensatory hypertrophy the remaining adrenal gland 

following unilateral adrenalectomy the rat, guinea pig and rabbit. Harley 
(1) and Elliott and Tuckett (2) found evidence enlargement the remaining 
rat adrenal gland after unilateral adrenalectomy. Wiesel (3) and Scott (4) observed 
augmentation accessory cortical tissue after unilateral adrenalectomy the 
rat; these authors accounted for the negative results obtained the former workers 
being due enlargement accessory cortical tissue. the other hand, MacKay 
(5) found compensatory hypertrophy the rat adrenal which amounted 61.0% 
total enlargement and cortical enlargement 91.0%. More recently MacKay (6) 
reported that was able suppress the compensatory enlargement administra- 
tion cortical extract. Ingle found that the diet unilateral adrenalectomized 
rats contained adequate sodium, adrenal hypertrophy did not occur. Hypertrophy 
did occur, however, similar animals subjected the stress work extremes 
temperature. 

Stilling (8) observed compensatory enlargement rabbits and Simmonds (9) 
obtained the same results rabbits and guinea pigs. the other hand, Boycott 
and Kellaway (10) concluded that there compensatory hypertrophy the 
rabbit (43 animals). MacKay (5) disagreed with Boycott and Kellaway’s interpreta- 
tion their data and believed that they did find compensatory enlargement. 

has been suggested (3, that some instances the conflicting results may 
due enlargement accessory cortical tissue. Since accessory cortical tissue 
much less common the dog than other laboratory animals (11, 12), study 
this question the dog should provide definitive evidence regarding this point. 
Accurate volumetric data pertaining this subject are not available. 


MATERIALS AND METHODS 


Sixteen healthy adult dogs mixed breed were used. The animals were fed the 
diet mixed hospital kitchen scraps that given the dog colony. Eight male and 
female animals were unilaterally adrenalectomized. animals each sex the right 
gland was removed and the left gland was extirpated. After postoperative 
period varying from days, the animals were killed and the remaining gland 
was excised autopsy. accessory cortical tissue was observed either the time 


The word hypertrophy used here with anatomical connotation indicating increase the 
size the gland enlargement its constituents cells without regard physiological changes which 
may have occurred. 
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the operation during the autopsy. Since there was significant difference 
the per kg. weights the right and left gland the dog (13), the gland removed 
surgically was used normal control for comparison with the gland removed 
varying periods postoperatively. The average weight the dogs was only o.1 kg. 
greater autopsy than the time the normal gland was removed. Since the animals 
practically maintained their weight during the postoperative period the size the 
adrenals given cu. mm. rather than units per kg. body weight. 

The glands were carefully cleaned, weighed the mg. and the specific gravity 
obtained the suspension method (14). The adrenals were then fixed formalin, 
dehydrated dioxan, embedded paraffin and serially sectioned micra. Every 
section was mounted and stained with hematoxylin and eosin. The sections were 
projected heavy paper diameters enlargement and the outlines the cortex, 
cortical zones and medulla were drawn. The area the section drawings was 
measured with planimeter. order compensate for shrinkage which occurred 
the computed volumes were calculated correspond with the true volumes ob- 
tained from the weight and specific gravity. 


RESULTS AND DISCUSSION 


Although Baker (13) found statistical difference the per kg. weight the 
right and left adrenal glands the dog (1006 animals), did find the right gland 
larger than the left one 56.0% the males and 54.0% the females. the 
glands removed surgically, the average volume the right glands was 10.5% 
larger than the left ones. The medulla constituted 11.8% the total gland the 
right side and 15.0% the left side (fig. table 1). the right glands the average 


total amount cortex was 13.7% greater than the left glands. the normal 
glands removed surgically the zona glomerulosa averaged 23.3% (112.3 cu. mm.), 
the zona fasciculata 68.9% (339.1 cu. mm.) and the zona reticularis 7.5% (37.6 cu. 
mm.) the total volume cortex (493.1 cu. mm.). 

every animal except one, the gland removed autopsy was larger than the nor- 
mal gland removed surgically, The hypertrophy ranged from 8.8% 22.8% and 
averaged 13.4%. one animal the gland removed autopsy was 2.7% smaller than 
the opposite gland removed surgically. Histological study this gland and measure- 
ments the cortical cells indicated that hypertrophy had taken place. The enlarge- 
ment which occurred, however, was apparently insufficient overcome unusual 
size disparity which existed between the right and left glands. 

The normal male glands averaged 619.1 cu. mm. whereas the glands removed 
autopsy averaged 726.5 cu. mm. representing increase 14.7%. The cortex 
enlarged 17.1% and the medulla decreased 3.7%. The normal female glands 
surgically removed averaged 521.0 cu. mm. whereas those removed autopsy aver- 
aged cu. mm. representing 11.7% increase. The cortical portion the female 
glands enlarged 13.7% while the medulla decreased 4.0%. 

Combining the figures for the two sexes, the average volume the cortex the 
glands removed autopsy was 13.4% greater than that the normal glands while 
the volume the medulla averaged 3.7% less than the normal glands (table fig. 1). 
With respect the layers the cortex, was found that the average volume the 
zona glomerulosa was 20.2% greater and the zona fasciculata greater the 
enlarged glands than the normal glands. The average volume the zona reticularis 
was 20.7% less the enlarged glands than the normal ones. The medullary tissue 
appeared histologically slightly more compact the hypertrophied glands. The 
glandular enlargement was probably not affected any weight change the ani- 
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mental period. 


could observed the hypertrophied glands. 


CU. MM. 


SURGICAL 
RIGHT 


mals for the original weights were practically maintained throughout the experi- 

Careful measurements the size the cells the zona glomerulosa and zona 
fasciculata indicate that the enlargement was due increase the size the 
cells these two layers the cortex. increase the number mitotic figures 


These data suggest that there moderate compensatory enlargement the 


at 


LEFT 


Fig. AVERAGE VOLUMETRIC COMPARISON THE RIGHT AND LEFT NORMAL ADRENAL GLANDS WITH 
RIGHT AND LEFT HYPERTROPHIED GLANDS AND NORMAL MALE AND FEMALE GLANDS WITH ENLARGED MALE 
AND FEMALE GLANDS. The figures within the columns combining the sexes represent percentages the 
cortical zones the total cortex (zona glomerulosa the base column) the remaining columns they 
indicate percentage cortex and medulla total gland volume. 


dog adrenal gland which apparently involves only the zona glomerulosa and zona 
fasciculata the cortex. The decrease volume the zona reticularis might 
accounted for assuming that the increased volume the outer two layers the 
cortex encroaches centrally some extent. However, such process would tend 
self limiting due the decreasing blood supply. These results the dog contrast 
sharply with the negative data Harley (1) and Elliott and Tuckett (2) who found 


MALES BOTH SEXES 


Volume 
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hypertrophy the rat and MacKay (5) who found 91.0% cortical hypertrophy 
the rat. 

The augmentation the remaining gland apparently begins about days 
after unilateral adrenalectomy. The glands one dog autopsied days and another 
days after unilateral adrenalectomy showed compensatory hypertrophy (glands 
not included table figure). Another gland removed days postoperatively 
showed 15.6% enlargement and two other animals the glands had enlarged 
TABLE I. VOLUMETRIC COMPARISON OF THE TOTAL VOLUME, CORTEX, CORTICAL ZONES AND MEDULLA OF THE 


NORMAL AND HYPERTROPHIED DOG ADRENAL GLANDS. ALL FIGURES REPRESENT AVERAGES OF THE 
GROUPS INDICATED 


Medulla Cortex Cortical zones 
gland gland ulata ularis 
cu. mm. cu. mm. cu. mm. cu. cu. mm. 
Normal gland 
glands 596.6 70.9 11.8 525.6 88.1 113.8] 40.6 
R>L R<L R>L R>L R>L R>L 
Average 565.1 13.4 489.5 86.5 112.3 37.6 
Male glands 
Surgical 619.1 84.9 13.7 534.1 86.2 122.0 43.5 
Autopsy 726.5 81.7 88.7 455.5 31.0 7.8:1 
A>S A<S A>S A>S A>S 
Female glands 
Autopsy 590.0 66.2 11.2 88.6 130.0 
A>S A>S A>S A<S A>S 
Both sexes 
13.4 3.7 15.6 20.7 18.6 
A>S A<S A>S A>S A<S A>S 
A=Hypertrophied glands removed autopsy glands 
Normal glands removed surgically L=Le 


glands 


11.2% after go-day postoperative period. The appearance the hypertrophy 
seems coincide time with the deficiency symptoms produced bilateral 
adrenalectomy. must pointed out that the data are necessarily static and 
therefore not preclude the possibility increased secretion rates changed 
functional metabolic level. 


SUMMARY 


After unilateral adrenalectomy the dog, the remaining gland underwent 
moderate amount enlargement, averaging 15.6%. The enlargement was found 
the zona glomerulosa and zona fasciculata the cortex. 


The hypertrophy which occurred the two outer cortical zones was apparently 


the expense the zona reticularis. The medulla appeared slightly more 
compact the enlarged glands. 


There was essential difference the hypertrophy the adrenals the two 


sexes. 


The hypertrophy occurred rapidly about the time signs cortical deficiency 


would occur the totally adrenalectomized animal and did not appear change 
significantly during long postoperative periods. 


CTI 
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THE REACTION PITUITRIN AND ADRENALIN 
THE MYOMETRIUM THE DOMESTIC SOW 


ELIJAH ADAMS 


From the Department Anatomy, The University Rochester, 
School Medicine and Dentistry 
ROCHESTER, NEW YORK 


takes place the rabbit’s uterus the advent pregnancy, rendering the 

myometrium insensitive doses pituitrin sufficient call forth large con- 
tractions the non-pregnant state. the time the Knaus effect was conclusively 
demonstrated function the hormone the corpus luteum, species other than 
the rabbit had been investigated. All these species examined fell into two general 
types, far reactivity pituitrin during pregnancy was concerned. one group, 
exemplified the rabbit, the hormone the corpus luteum inhibited the uterine 
contractions normally evoked small doses pituitrin. The characteristic response 
the second group was first found the rat (2), and later the guinea pig and 
mouse. this group the uteri respond pituitrin all stages the sexual cycle 
and during pregnancy. 


1927, (1) announced his discovery the remarkable change which 


TABLE 
PITUITRIN ADRENALIN 

Rabbit, cow Rabbit, squirrel, 
cat, squirrel, Motor Non-motor hedge hog, Motor Motor 
man monkey, man 
Guinea pig, rat, Guinea pig, rat, 
Motor Motor Inhibitor Inhibitor 

Cat, dog Inhibitor Motor 


The effect adrenalin upon the uterine muscle different species more varied. 
According the simplest schema (3) there are three types. the first group, typi- 
fied the rabbit (1), the uterine muscle responds adrenalin with strong contrac- 
tions, both the pregnant and non-pregnant states. The second group includes the 
guinea pig, rat and mouse, the uteri which respond adrenalin with marked loss 
tonus and greater quiescence both pregnant and non-pregnant animals (4). 
the third group, made the cat (5) and the dog, adrenalin acts the non- 
pregnant uterus produce pronounced relaxation, and the pregnant uterus 
produce distinct contractions. 

Table (from data cited Reynolds, summarizes the effects adrenalin and 
pituitrin the gravid and non-gravid uteri various species. 

seemed interest investigate these relations animal such the 
domestic sow, whose sexual cycle has been well studied from many points view; 
accordingly the response the sow’s uterine muscle adrenalin and pituitrin was 
tested throughout the estrous cycle. 

Fresh sows’ uteri with ovaries attached were collected nearby abattoir, 
and kept under refrigeration until ready for use. all but few cases this period did 
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not exceed hours. longitudinal strip, uniform dimensions each case, was 
then cut from the antemesometrial border one cornu, and suspended immediately, 
the usual way, 250 cc. bath oxygenated mammalian Locke’s solution 
.024%; .o50%; Glucose all cases the strip muscle became 
spontaneously active within short time. 

After sufficient time had elapsed allow the muscle record recurring spon- 
taneous contractions, standard dose one international unit pituitrin was added 
the bath. When record had been made the effects this, cc. 1:10,000 
adrenalin chloride was placed the Locke’s solution. occasion, the order ad- 
dition pituitrin and adrenalin was reversed; the bath was changed between 
each dose. The results seemed different from those obtained with the procedure 
first mentioned. 

this way, records were taken from total uteri. these, were from 
pregnant animals, from non-pregnant animals whose ovaries contained large, 
supposedly functional corpora lutea, and from animals whose ovaries showed large 
follicles. 

Each uterus was assigned its proper date the sexual cycle. Those from the 16th 
day were dated gross inspection the follicles, and the pregnant uteri the 
size the embryos. The remaining uteri were dated Corner’s (6) method, involv- 
ing histological examination the sectioned corpora lutea and uterus. 

The effect pituitrin. Only superficial examination the kymograph records 
was necessary reveal that, between the two patterns response pituitrin 
mentioned above, the domestic sow belongs the group occupied the guinea pig, 
rat and mouse, for even with the relatively small dosage pituitrin used, there was 
single uterus, whether pregnant not, whether under the influence actively 
secreting corpora lutea actively secreting follicles, that failed contract, more 
less markedly, upon the administration pituitrin. 

Qualitatively, the response pituitrin was characteristic almost every case. 
took the form immediate upward sweep the recording lever, the muscle 
suddenly contracted; followed additional contractions, usually heightened fre- 
quency, the increased tonus the muscle gradually diminishing until the lever 
approached the former base-line. 

analyzing the results the response pituitrin was graded, according its 
magnitude, +-+ (fig. 3). The results for each uterus are tabu- 
lated table 

the summary table the uteri have been divided into groups: one, the 
corpora lutea were active endocrine bodies (3rd 15th day and pregnancy); the 
other they were not; and the percentage each the graded responses occurring 
each group has been computed. appears from this that not only the reactivity 
pituitrin the sow’s uterine muscle not inhibited the presence active corpora 
lutea, but the contrary, actually enhanced. About 70% those specimens 
dated from days through the cycle (including the pregnant uteri) showed 
response pituitrin, while only about 30% those from the other days 
the cvcle responded with the same intensity (fig. 3). 

Although the number uteri examined too small permit decisive conclu- 
sions, these results suggest that the sow may represent third and new group 
addition the two mentioned above, group which the presence progesterone 
the body, instead inhibiting, heightens the sensitivity the myometrium 
pituitrin. 

The effect adrenalin. all the uteri studied, regardless date the cycle 
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condition pregnancy, the effect administering adrenalin was qualitatively the 
same. The reaction was registered one diphasic shape: sharp contraction 
occurs, followed immediately marked loss tonus, increased quiescence, and 
generally, slackened frequency any spontaneous contractions which might 
persist. 


TABLE 


Pig Day Reaction 
cycle pituitrin 


pregn. 4th wk. 
pregn. 3rd wk. 


Summary 
Percentage 
Active corpora lutea 
pregn.) 


Inactive degenerating 27.3 45.4 27.3 
corpora (16 d.) 


TABLE 


Pig Reaction 
adrenalin 


pregn. 4th wk. 
pregn. 3rd wk. 


Summary 
Percentage 
Active corpora lutea 27.8 


pregn.) 


Inactive degenerating 16.6 41.7 41.7 
corpora (16 d.) 


Slight relaxation 
Distinct relaxation 
Great relaxation 


The method classifying the response each uterus adrenalin was the same 
that employed for pituitrin, each being graded according the degree and dura- 
tion the relaxation. The results are summarized table and illustrated 
figures 

When each uterus placed into one two groups, depending whether not 
was taken from animal with active corpora lutea, and the percentage well 
marked responses adrenalin (indicated the table minus signs) computed 
for each these groups (summary table 3), seems probable that the character- 


3-6 +++ 3-6 
6-8 +++ 6-8 
8-10 +++ 8-10 
8-10 
8-10 +++ 8-10 
15-16 +++ 15-16 
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Fig. 1-6. Reproduced from kymograph records. Time minutes. Arrow indicates time 
tion respectively. Numbers under each figure indicate date cycle. 


istic reaction the myometrium adrenalin heightened under the influence 
the corpus luteum. 

general, then, can definitely stated that the sow belongs the same 
group with the guinea pig, rat and mouse, which the effect adrenalin inhibitory 
both the gravid and non-gravid states. The results tabulated above, however, 
suggest addition, that unlike the other members this group, the activity the 
uterine muscle the sow may more intensely inhibited adrenalin those 
stages which the corpus luteum actively secretory. 


SUMMARY 


The sow’s uterine muscle found respond pituitrin with contractions, and 
adrenalin with relaxation, all stages the cycle. Less definitely, the results 
suggest that the myometrium shows its characteristic reaction the two drugs 
more intensely when the corpora lutea are active than other times. 
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THE CELL CONTENTS THE CORTEX 
THE SUPRARENAL GLAND! 


MARJORIE SUDDS? 


From the Pathology Unit, Royal Free Hospital 
LONDON, ENGLAND 


EXAMINATION three malignant cortical suprarenal tumors females 
(1, all manifesting virilism, showed, with Kull’s technic for staining, 
discrete fuchsinophil granules present the cells. the other hand 

similar tumor male manifesting feminism (4) showed such granules. 

These findings suggested the possibility that sex hormones were associated with 
these granules and investigation was carried out the routine postmortem 
material ascertain whether not the cell content varied with the sex. 

Suitable postmortem material was examined from autopsies performed the 
Royal Free Hospital during the years 1935 1938 inclusive. Preliminary studies 


TABLE 1. ANALYSIS OF CASES IN AGE GROUPS 


Males Females Total males and females 


cases present 


Granules Total 


granules 
present 


granules 
present 


ranul 
cases present cases present 


these glands undertaken Ross (4) gave the impression that differences which were 
fairly constant existed between the cortical cells both sexes, granules being 
found females under years age, while some males showed granules limited 
the innermost layer the cortex after puberty, none being found the adrenals 
stillborn young infants either sex. the investigation proceeded further, 
however, was found that this was not borne out, table and figures and 
show. 

Twenty-five per cent all cases examined showed the presence granules, 
women giving slightly higher percentage than men. granules were found the 


acknowledgment hereby made Dr. Joan Ross for the material which she put 
disposal and for her help and advice throughout this investigation. 
Mabel Webb and Bird Research Scholar. 
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20-30 
30-40 
50-60 


adrenals either sex under the age 20. the age groups 40, 22.2% showed 
granules; the group the percentage was 34; and the age group and 
over was 38. Application the test these last age groups gives 0.02. 


Total cases examined 
Adrenals shouing 
granules 
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Fig. 1. CURVES SHOWING AGE INCIDENCE OF NECROPSIES EXAMINED AND THOSE CASES 
SHOWING GRANULES IN THE SUPRARENALS. 
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~ 


Age Groups 


Fig. 2. CURVES SHOWING AGE INCIDENCE OF PERCENTAGE OF CASES 
SHOWING GRANULES IN SUPRARENALS. 


Thus the difference observed between the age groups very unlikely the result 
random sampling. 

The suggestion that granules males were limited the innermost layer the 
cortex only, was not confirmed. Granules found, whether males females, were 
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usually scattered throughout the cortex. cases where they were present abun- 
dance, the granules were mostly found patches extending throughout the depth 
the cortex, though the whole the zona glomerulosa outermost zone showed 
the fewest. 

granules being found the adrenal cortex stillborn young infants 
either sex, investigation was attempted fetal adrenals far this material 
was available; the necessity for the tissue being very fresh rendering the glands 
obviously difficult obtain. all, cases were examined and the glands stained 


both Kull’s method and the ponceau fuchsin stain employed Vines (5). Table 
gives the results which were obtained. 


TABLE 


Sex Age, wk. stain Ponceau fuchsin 
stain 


Male granules Negative 

Female granules, heavy patchy fuchsinophil Faintly positive 
staining fetal cortex 

Male Entire fetal cortex mass granules Strongly positive 

Male granules Negative 

Male granules Negative 


Broster and Vines (5) their investigations small number fetal adrenals, 
suggested that male phase (i.e. when the ponceau fuchsin stain was positive) 
existed between the ages and weeks males and between the 11th week and 
about the 14th week females. will seen that the results obtained from these 
few cases correspond with those Broster and Vines. seems very difficult 
explain, however, why the presence granules and positive ponceau fuchsin 
stain correspond the presence male hormones, they should consistently 
absent full term both sexes, indicating that the male phase transitory both 
male and female. 

attempt was made ascertain whether the granules could attributed 
any other cause. was suggested that granules were not present cases where 
cortical cells showed the presence lipoid: careful scrutiny, however, showed that 
though this was not often the case, number showed clear discrete granules the 


open lipoid cells. The cases were then grouped under the diseases causing death and 
table compiled. 


ANALYSIS ACCORDING DISEASE 


Males Females Total male 

female 

Total granules Total granules granules 
cases present cases present present 


Malignant tumors 41.0 39.0 


Since the quantity the granules varied considerably positive cases, list was 
drawn those glands showing many granules, those with scanty indefinite 
ones being ignored. Nineteen cases all were found with abundant granules, 
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being males and females. these, showed severe infective conditions, malig- 
nant disease, which had superimposed infection, one was case chloroform 
poisoning, and the remaining were endocrine disturbances. The high incidence 
severely infected cases among those with granules interesting. 

The high incidence granules among the few thyrotoxic cases examined led 
careful scrutiny for any special histological feature but nothing note was dis- 
covered. 

New growths and nodules. Nodules, islets suprarenal cortical cells for the most 
part with definite zonal arrangement and surrounded partly entirely with fibrous 
tissue, were found out 214 cases. making percentage 30, which con- 
siderably lower than the 75% found Vines (6) his investigations. analysis 
these nodules into age groups showed them fairly evenly distributed through- 
out life. Granules were present only those nodules which were found glands 
which also showed granules. 

After eliminating those glands which macroscopically were cortical adenomata 
but histologically appeared merely hyperplasia the cortical tissue, cortical 
adenomata were discovered, one case was bilateral, that cases out the 200 
showed tumors. The size the adenomata varied from 4.5 cm. 2.5 cm. across and 
were found patients between the ages and 66, equally distributed between the 
two sexes. Only one these tumors showed the presence granules, but evi- 
dence virilism was recorded the history the patient. 

Other primary tumors found the series included small lipoma situated one 
pole the gland with thin rim cortical tissue surrounding and neuroblastoma 
young child. 

Eight the thirty-six malignant cases examined showed the presence second- 
ary growths the suprarenals. view the very definite statement made Willis 
(7) regarding the rarity cortical invasion, was little surprising find that 
six out the eight cases, the cortex was undoubtedly involved, some cases nodules 
growth were present the cortical tissue and others either the whole gland 
one pole was replaced growth. 

Animal investigations. The suprarenals mice were fixed fluid and 
stained method for granules. The difficulty met with obtaining sections 
which included the medulla such small adrenals made the study somewhat un- 
profitable. most the cases which the medulla was visible, there was deeply 
staining zone the depth the cortex which appears correspond the 
genic’ zone mice described Grollman (8) but case were granules found and 
the investigation was abandoned. 

series guinea pig adrenals were examined and granules found all adult 
glands either sex and every case were present the deep cortical zone. Granules 
the male guinea pig suprarenals were more abundant than the female and some 
degree fatty degeneration was noticed the cortex every female gland examined 
whereas was rare find this condition the male. 


SUMMARY 


Discrete fuchsinophil granules were found certain malignant cortical supra- 
renal tumors females manifesting virilism, which led investigation being 
carried out routine postmortem suprarenals ascertain whether these granules 
were any way associated with sex hormones. 

The granules were found present 24% adult male suprarenals examined 
and 28% female suprarenals. The ages ranged between and years 
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females and and males. females the percentage glands with granules 
showed steady increase with age. males there was similar but less regular in- 
crease with age, the irregularity being probably due random sampling. 

With the exception the gland 16-week-old fetus, which showed granules 
abundance, case under years were they apparent. was concluded there- 


fore that age has some influence the presence these granules, but sex plays 
part. 
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THE EFFECT ADRENALECTOMY THE 
KETOSIS PRODUCED RATS ANTERIOR 
PITUITARY 


REGINALD SHIPLEY 


From the Department Medicine Western Reserve University 
School Medicine, and the Lakeside Hospital 
CLEVELAND, OHIO 


reduction the ketonuria which occurs fasting rats after the injection 

anterior pituitary extract. Confirmatory reports have subsequently appeared 
from other laboratories (2, 4). Several workers, however, who have employed 
blood acetone measurements detect ketosis have reported good ketonemic responses 
adrenalectomized rats (2-6). Neufeld and Collip, and Mirsky found slightly 
higher average ketonemia groups injected adrenalectomized rats than groups 
injected control animals. 

one assumes that the urinary excretion acetone bodies reduced after 
adrenalectomy, two alternative causative mechanisms can proposed. Either the 
blood acetone body response diminished, the renal threshold elevated. 
order decide between these two alternatives, the present work was undertaken. 
The experiments have included quantitation the rise blood acetone bodies 
after the injection pituitary extract adrenalectomized rats, and determina- 
tion the effect adrenalectomy the renal threshold simultaneous estimations 
ketonemia and ketonuria. previous work was found that normal rats have 
renal threshold for acetone bodies the level approximately mg.% the 
blood. 

the present study micro blood acetone technic was employed which had been 
designed for use previous experiments ketogenesis and which the hands 
the author represents the only procedure which has allowed reasonably depend- 
able and quantitative evaluation the ketosis induced the injection extract. 
Because the method requires only cc. tail blood, possible avoid killing 
the animal, hence blood and urine may collected simultaneously during observa- 
tions the renal threshold. 


WAS FIRST SHOWN Fry (1) that removal the adrenal cortex brings about 


METHODS 


Two types experiments were performed. The first consisted quantitative 
study the ketonemic response adrenalectomized rats pituitary extract, while 
the second embodied study renal threshold relation adrenalectomy. the 
first experiments, blood was taken from the tail normal and adrenalectomized rats 
fasted hours, both before, and hours after intraperitoneal injection Burn 
and Ling extract (8). These samples were analyzed for blood acetone bodies the 
method previously described The extract was given doses varying amounts 


preliminary report was presented before the American Physiological Society, Toronto, Canada, 
April, 1939. 
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that response curves could established for both the control and operated ani- 
mals. 

Rats which were used for the observations renal threshold were fasted for 
hours and then injected subcutaneously with 0.5 cc. Burn and Ling extract (1.3 
mg. nitrogen per cc.). sample tail blood was taken hours after injection, and 
the urine which was collected for hours after injection was analyzed for acetone 
bodies the method Van Slyke (9). The actual peak the rise blood acetone 
bodies not reached until hours after injection, but experience has shown 
that the content the blood the end hours sufficiently near the ultimate 
high point that may used satisfactory index the degree ketonemic 
response. 

The animals used all experiments were the Sprague-Dawley strain, and were 
males ranging weight from 120 150 gm. Previous fasting they had been main- 
tained diet Purina Dog Chow. Various groups control and adrenalectomized 
rats were injected within few weeks each other order eliminate any differ- 
ence that might due seasonal variations sensitivity. The adrenalectomized 
animals were injected days after single stage operation. The time interval 
between operation and injection was deliberately made variable that the effect 
such change the reactivity the animals could observed. adrenalecto- 
mized animals which failed die with symptoms adrenal insufficiency within 
weeks after withdrawal the salt solution used maintain them during the 
experiment, were retained the series. All were examined autopsy for remnants 
adrenal tissue and for any complicating disease which might have caused death. 
order avoid the use animals which were moribund the time injection, 
all rats dying within hours after the conclusion experiment were excluded. 


RESULTS 


The ketonemic response adrenalectomized rats illustrated figure along 
with the normal curve for comparison. One sees that the adrenalectomized rats are 


Taste THRESHOLD FOR ACETONE BODIES 


Urinary excretion, mg. per hr. per rat 
Blood acetone bodies 


Normal rats Adrenalectomized rats 


No. No. 
series series 
5to 9.9mg.% mg. 

14.9 mg.% 2.0 mg. 
24.9 mg.% 5.6 mg. 
Total 


clearly reactive although each dose level the rise consistently less than the 
normal group. Although can presumed inspection the graph that the 
adrenalectomized rats are less sensitive than normal, satisfactory statistical proof 
difference sensitivity between the two series difficult make. statistical 
comparison any two single groups which represent given dose level can made 
with ease, however. For instance, the mean response the adrenalectomized rats 
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receiving the 207 dose was compared with the mean the normal group receiving 
the same dose, and similar comparison was made the case the rats which 
received each instance the difference between the means was statistically 
(10). this range dosage that the normal curve approaches 
straight line; hence this portion which best adapted for comparison po- 
tencies. rough approximation the sensitivity the adrenalectomized rats 
relation those the normal group suggests decline reactivity about one- 
third that normal. should noted that the adrenalectomized rats are less 
responsive the larger doses than the moderate sized ones, although the normal 
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INCREASE ACETONE BODIES MG% 


DOSE MICROGRAMS NITROGEN 


Fig. Divisions along the abscissa are spaced proportion the logarithm the dose, although 
dosage expressed actual given. The upper curve (black dots) represents the normal series. 
Each point the average from determinations, and there are rats the entire series. 
attempt has been made construct smooth curve from the plotted points representing the adrenal- 
ectomized rats (open circles), for the variability response was considerably more marked than the 


case the normal rats. Each point represents the average from observations, and the series 
totals rats. 


curve continues rise the higher range dosage. That the normal curve also 
ultimately declines suggested the finding Fry that very large doses Burn 
and Ling extract cc.) failed produce ketonuria and seemed toxic (1). The effect 
increasing the time which was allowed elapse after operation did not seem 
any consequence inasmuch the rats which were allowed wait days 
after operation were not preceptibly less responsive than those injected within days. 

From the data table apparent that the urinary threshold the adrenalec- 
tomized rats showed indication being elevated. Most the adrenalectomized 
animals exhibited marked ketonuria, but when certain ones exceeded blood 
level approximately mg.%, urinary excretion was sharply augmented, precisely 
unoperated rats. The adrenalectomized rats which the blood level exceeded 

the 207 dose: standard error the difference the means t=2.34, p=0.03; 407 


standard error the difference the means much less than Each the single 
groups comprised rats. 
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mg.% excreted 17.5, 13.0 and 23.0 mg. acetone bodies, respectively. Seventy 
per cent the normal rats had blood levels the range which augmented 
ketonuria would expected, compared only 29% the adrenalectomized rats. 
Fewer the latter showed augmented ketonuria because there were fewer which 
attained sufficiently high blood level exceed the renal threshold. 

importance examine the effect adrenalectomy the ketosis fasting 
without the added stimulus injected pituitary substance. The average blood ace- 
tone body content group normal rats after hours fasting was 11.6 
mg.%, and adrenalectomized rats 9.9 mg.% (standard error the difference 
=0.73, The difference small but there are chances 100 that 
significant. Inasmuch level 1.5 mg.% the maximum obtained fed rats 
the method which was used, evident that the adrenalectomized animals did not 
lose their susceptibility the ketosis fasting, although they did differ from normal 
that their ketonemia was somewhat reduced. This opposition the work 
Thaddea and Kiihn who report having found higher blood level adrenalecto- 
mized than normal rats (11). Neufeld and Collip (3) obtained higher blood levels 
than normal adrenalectomized rats early period fasting, but very low values 
later the fast. 

Further evidence reduced response the part adrenalectomized rats 
pituitary extract may secured analysis the data obtained the experiments 
renal threshold. The acetone bodies the blood the rats the normal 
group hours after injection averaged 23.2 while the figure for the adrenal- 
ectomized rats was 18.0 mg.% (standard error the difference 1.96; than 
The difference sensitivity clearly significant one. 


DISCUSSION 


The results which have been presented are accord with those MacKay and 
Barnes (2) Neufeld and Collip (3), Mirsky (4), Houssay and Rietti (5) and MacKay 
and Wick (6) insofar they indicate that adrenalectomy does not prevent ketone- 
mic response anterior pituitary extract. would therefore appear that the process 
does not depend entirely adrenal mediation. this connection should 
noted that adrenotropic fractions pituitary extract have not been found possess 
ketogenic properties 12, 13). 

Our results not.confirm the findings Houssay and Rietti (5) that rats gradu- 
ally lose their reactivity days after operation. there were such loss 
sensitivity remote postoperative intervals, one might attribute gradual loss 
existing presecreted cortical hormone from the tissues and, although the cortex 
may not mediate ketogenic activity sudden discharge cortical hormone 
response pituitary stimulation, nevertheless the coexistence the hormone might 
necessary for reactivity. view the short survival time after adrenalectomy, 
unlikely that appreciable amounts the hormone remain the organism 
days after operation. Hence seems reasonable conclude from our positive re- 
sponses obtained after this interval that the presence the adrenal cortical hormone 
not necessary for reactivity pituitary extract. The failure Houssay and Rietti 
obtain response during the later postoperative intervals may due the fact 
that their rats this time were possibly poor condition. have found that rats 
the verge collapse are unresponsive. equally good explanation their 
negative results their use the unfasted rat, test object which have found 
very much less sensitive anterior pituitary extract than the fasted animal. 

That adrenalectomy reduces the ketonemic response rats under the conditions 
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these experiments discernible not only the assay curves themselves, but also 
the lower average acetone body level the adrenalectomized group used for thresh- 
old studies, and the fewer number these rats which exceed the renal threshold 
level. should noted that the rats the latter group were without food for only 
hours and were therefore less likely suffering from any ill effects the fast 
itself. 

The reduced sensitivity which have encountered the adrenalectomized 
rat may indirect non-specific effect dependent, perhaps, upon abnormally 
weakened state such rat after period fasting, may the result 
increased susceptibility the operated rat some inhibiting toxic material the 
extract. the other hand, the cortical hormone may have synergistic ketogenic 
function which not indispensable inasmuch some ketosis may produced 
its absence. mechanism which entailed partial mediation through the adrenal 
cortex might postulated one had evidence that the cortical hormone itself was 
ketogenic. MacKay and Barnes, fact, have reported the production ketonuria 
rats with large doses adrenal cortical extract (14). Their results are inconclusive, 
however, inasmuch there was correction for the comparatively large amount 
ketone substance which present commercial cortical extracts, and which merely 
passes through the animal and out into the urine when the solution (15). 
Grollman (16) could not produce ketonuria with purified cortical extract. 

The present work indicates that there elevation the renal threshold after 
adrenalectomy. order establish the existence renal threshold necessary 
demonstrate that sharp rise urinary excretion occurs certain critical blood 
level exceeded. Thus, was previously found the normal rat that blood acetone 
body concentration could vary from approximately mg.% without any appre- 
ciably increased excretion, however, blood levels above the general range mg.% 
resulted distinctly augmented ketonuria The present findings confirm those 
which were previously reported, and indicate that the threshold after adrenalectomy 
shows tendency displaced above normal. 

Neufeld and Collip (3), Mirsky (4), and MacKay and Wick (6) have suggested 
that the renal threshold elevated the adrenalectomized rat. Examination the 
data MacKay and Wick reveals serious discrepancy with our own results and 
conclusions. one takes their observations which blood sample was obtained 
after hours urine collection and superimposes them blood-urine scatter 
diagram our own previous and present data, seen that both their normal and 
adrenalectomized animals fall within the same general range the graph with 
indication that those after adrenalectomy reach excessively high blood level with- 
out attendant ketonuria. Mirsky’s failure find augmentation urinary excre- 
tion adrenalectomized rats probably due the rather early and brief period 
urine collection that employed (the first hours after injection). has been our 
experience that great proportion, not the larger proportion urinary excretion, 
occurs during the second half the hours after injection. That the ketonuria 
adrenalectomized rats may substantial magnitude indicated the recent 
report Harrison and Long Mirsky’s higher average blood level acetone 
bodies the adrenalectomized group could related the younger average age 
these animals. 

experiments involving estimate the ketogenic response extract, the 
contradictory results various investigators are not entirely unexpected. Not only 


determination the ketone content extract similar that used MacKay and Barnes 


indicated the presence 2.1 mg. per cc. expressed acetone. The Van Slyke method was used for the 
determination. 
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there fair sized variation response from rat rat after given injection, but 
there the added complication the enormously variable response fasting alone. 
For example, have encountered blood acetone readings fasting rats (of the same 
age and sex) scattered over the entire range from 1.5 mg.% 30.0 mg.%, was 
eliminate the unpredictable influence fasting that the present micro blood acetone 
method was devised. 


SUMMARY 


Adrenalectomy did not prevent the ketonemia which may induced anterior 
pituitary extract fasted rats, although the response was reduced. There were 
fewer adrenalectomized animals than normal which manifested rise blood acetone 
bodies sufficient exceed the renal threshold. Hence there were fewer the oper- 
ated series which showed ketonuria. evidence was found for the existence 
elevated renal threshold for acetone bodies after adrenalectomy. 


REFERENCES 


Fry, E.G.: Am. Physiol. 116: 55. 1936; Endocrinology 21: 283. 1937. 

A.: Science 88: 332. 1938. 

Houssay, A., Compt. Rend. Soc. Biol. 126: 620. 

Burn, H., Quart. and Year Book Pharmacy 31. 1933. 

Van D.: Biol. Chem. 32: 455. 1917 

Statistical Methods for Research Workers, Oliver Boyd, Edinburgh, edition, 

S., AND Ktun: Klin. 16: 1499. 1937. 

MacKay, M., Barnes: Proc. Soc. Exper. Biol. Med. 35: 1936. 

GROLLMAN, Am. Physiol. 122: 460. 1938. 


| 
Il 
12 
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THE ENDOCRINE LITERATURE 1939 


HERBERT EVANS anp BARBARA 


From the Institute Experimental Biology, University California 
BERKELEY, CALIFORNIA 


presented numerous persons various occasions, never more aptly, per- 
haps, than Sir Robert Hutchison.? 

With more than 5000 medical journals consider, certainly single person 
can hope more than keep aware the literature his own specialty, but even 
the specialist confronted with problem too vast for his individual attention, and 
must either blissfully disregard set about conquer it. quote Sir Robert, 
Neglect the previous literature must necessarily involve much needless 
repetition effort and searching for that which found, besides making difficult 
for the investigator see his subject correct focus. The case those, and they 
are the great majority us, who are not investigators but who read only learn and 
keep abreast current knowledge, hard yet current medical literature 
cannot permanently ignored with impunity.” 

The literature endocrinology furnishes outstanding example the problems 
involved making available the written evidence man’s rapidly and continuously 
increasing knowledge. While the subject specialized the sense that the study 
focused few glands and their secretions, the specialization ends with their enu- 
meration, for, the literature the subject bears veracious witness, there scarcely 
organ function the human animal body which not controlled affected 
the secretions these glands. The literature the same manner specialized 
and diffused; concerned primarily with the endocrine system and its effects, appears 
not only journals devoted entirely endocrinology but also journals specializing 
such diverse subjects, among others, cancer, children’s diseases, veterinary 
medicine, psychology and psychiatry, pathology, immunology, biochemistry, his- 
tology, dairy science and gynecology. 

appeared abstracts were gathered from abstracting members 
the staff the Institute Experimental Biology. The references were later 
analyzed identify the journals from which they were taken. More than two 
hundred journals appeared this list, which about eighty-five had published 
three more papers relative the subject during 1938, and only fifteen which 
were journals concerned extensively with the literature endocrinology. This study 
was greatly hampered the time lag between the appearance the original article 


Chairman, American Library Association. Serials Section. Committee Indexing and Abstract- 


keeping with medical literature general have been 


ing. 
The Lloyd Roberts lecture delivered before the Medical Society Lon- 
don November 16, 1939; Lancet, 1059. 1939. 

Evans, M.: Endocrine Glands: Gonads, Pituitary and Adrenals. Ann. Rev. Physiol. 
1939. 

Berichte die gesamte physiologie; Berichte iiber die wissenschaftliche Biologie; Chemical Ab- 
stracts; Biological Abstracts; British Chemical and Physiological Abstracts; abstracts; 
Nutrition Abstracts and Reviews. 
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and its abstract review journal, which, will shown, almost never less 
than four months, and usually more than six months and may two years. 

outgrowth this survey, the Institute Experimental Biology the 
University California undertook compile actually current monthly index 
the appropriate articles appearing about two hundred and twenty-five journals 
which regularly publish articles interest endocrinologists. 

The work indexing planned that the latest numbers these journals are 
indexed they are received the University California library and the library 
the University’s Medical School, that the end every month, the index 
complete for all journals received during that month; August 28, all journals 
received during August are analyzed and citations filed under the proper subject 
heading. 

Arranged under rather broad subject headings, the index furnishes quick survey 
the articles appearing the latest numbers the most important journals con- 
cerned with the subject. 

the end year’s work the index, analysis has been made the prob- 
lems involved keeping with endocrine literature, and the present paper sets 
forth the results this study. 

During the year 1939, 2807 papers endocrine interest were selected from 221 
journals. The number papers appearing each journal varied from 243. Eight 
journals published total 965 papers 34% the whole; others contributed 
1014 papers 37%; while the other 29% were scattered about journals pub- 
lishing from papers apiece. Seventy-four journals published only one paper 
each; 101 journals published from papers each, total journals 
published 410 papers, from papers apiece; journals published from 
papers each, making total 604; one journal published 52, one 54, and one 
papers; two journals published papers each; and the remaining three journals 
published 165, 211 and 243 papers respectively. list the journals the 
highest categories follows. 


LIST JOURNALS PUBLISHING FROM 300 ARTICLES 
ENDOCRINOLOGICAL SUBJECTS, 1939 


One hundred three hundred articles. Societe Biologie, Comptes 
Rendus (211); Society for Experimental Biology and Medicine, Proceedings (165). 

Fifty one hundred articles. American Journal Physiology (87); Klinische Wochenschrift 
(87); American Journal Obstetrics and Gynecology (66); Lancet (54); Journal the 
American Medical Association (52). 

Twenty-five fifty articles. Anatomical Record (47); Zentralblatt fiir (45); 
Presse Médicale (43); Deutsche medizinische Wochenschrift (42); Helvetica chi- 
minica acta (42); Folia endocrinologica japonica Acta brevia Neerlandica (36); 
Miinchener medizinische Wochenschrift (35); British Medical Journal (34); Journal 
Endocrinology (34, three numbers only); Archiv fiir (33); Nature 
(33); Journal Biological Chemistry (31); Journal Physiology (30); Journal Labora- 
tory and Clinical Medicine (28); American Journal Cancer (27); Schweizerische 
medizinische Wochenschrift (27). 

Thirteen twenty-four articles. Societa Italiana Biologia Sperimentale, Bolletino (24); 
American Journal the Medical Sciences (23); Archives internationales pharmaco- 
dynamie thérapie (23); Biochemical Journal (23); Journal Clinical Investiga- 
tion (23); Berichte der deutschen chemischen Gesellschaft (22); Science (22); Surgery, 
Gynecology and Obstetrics (22); Proceedings the Staff Meetings the Mayo 
Clinic (21); Naunyn-Schmiedebergs Archiv fiir experimentelle Pathologie und Phar- 


Numbers parentheses indicate the number papers published 1939. 
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makologie (19); Annales d’anatomie pathologique (18); Chosen Medical Association 
Journal (18); Journal Pharmacology and Experimental Therapeutics (18); American 
Journal Psychiatry (17); Archives Pathology (17); Journal Urology (17); Wiener 
klinische Wochenschrift (17); Annals Internal Medicine (15); Zeitschrift fiir die 
gesamte experimentalle Medizin (15); Acta medica Scandinavica (13); Revista 
Sociedad biologia Cordoba (13). 


analysis the interest the individual glands possible count the 
papers appearing about each, and table indicates the numerical and relative interest 
value all the papers published during the year these 221 journals. 

apparent that even the individual endocrinologist can not hope pursue 


TABLE 


No. endocrine papers pub- Relation papers ab- 


lished kind and ‘interest tracted 1939 those 
value’ (221 journals) published 221 journals 
Total papers Interest Papers 
published value, abstracted 
1939 percentage 1939 abstracte 


Adrenals 
Gonads 


Female reproductive system 635 22.7 274 
Male reproductive system 239 8.6 102 
General and/or mixed papers 
Pancreas 339 12.1 150 
Pituitary 
Anterior 216 7.8 125 
Glandular interrelationships 378 13.5 221 
Metabolic interrelationships 2.8 
Vitamin-Endocrine Interrelationships 0.9 
Total 2807 100% 1362 48% 


both his work and the copious literature his field, and compelled depend 
large extent upon the review journals for his knowledge what being done outside 
the boundaries his own experience. 

During the period this study, the seven abstract and review journals previously 
mentioned were checked regularly and the 2807 published papers, only 1362 were 
found have been abstracted the end the year. 

Table was prepared show the relation the total papers abstracted the 
total number papers published. The relative amount interest each gland 
also apparent the number papers appearing about each; but the percentage 
abstracting cannot accepted valid test relative interest any particular 
gland, since the date publication the article and the time lag abstracting might 
seriously affect the percentages they could analyzed that closely. 

Although only 1362 papers were abstracted, they appeared the abstracting 
services 2310 times, for only papers were abstracted one service only. total 
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402 were abstracted two services; 184 three services; four services; 
five services and six services. 

analysis the individual abstracting services will indicate their relative 
efficiency. Table indicates the number papers abstracted each service and the 
relation the total number papers published well the total number 
papers abstracted. The abstracting service appearing analyzed 
more minutely table 


TABLE ABSTRACT SERVICES 


Percentage 
No. 
abstracted Total papers Total papers 
abstracted published 


Biological Abstracts 408 
Berichte iiber die gesamte Physiologie 
Berichte iiber die wissenschaftliche Biologie 1.6 


British Chemical and Physiological Abstracts 587 
Chemical Abstracts 905 
Nutrition Abstracts 2.6 


1See table for more detailed analysis. 


study the first dates appearance 1939 papers these abstract journals 
brings light the following comparisons. 


Biological Abstracts: abstracts were published from January March; the other 
385 abstracts were distributed from April December. 

Berichte iiber die gesamte Physiologie: abstract appeared April, May, the 
rest from August December. 

Berichte iiber die wissenschaftliche Biologie: abstracts appeared May, the rest 
from July December. 

British Chemical and Physiological Abstracts: none appeared earlier than June; rather 
well distributed from June December. 

Chemical Abstracts: were published March, April; the rest were distrib- 
uted from May December. 

Nutrition Abstracts and Reviews: appeared July, October. 


readily apparent that the shortest time lag for the bulk the abstracting 
months, and the average time lag months. 

far have been considering the whole scope endocrine literature. Sir 
Robert has pointed out, not all individuals suffer from that insidious bibliophilism 
which makes possible endure the problems connected with exhaustive research. 
There are many physicians who are not within the magic circle large medical 
university library, and who are dependent upon few journals for their contact with 
current literature. analysis one endocrine journal will helpful seeing how 
adequately inadequately they are kept up-to-date this specialty. Accordingly, 
the Journal, has been analyzed determine how effectively deals 
with the whole field endocrine literature. 

During 1939, published 243 papers 8.6% all the papers 
published the 221 journals surveyed. Table shows the numerical and percentage 
relations between the whole number papers published and those published 
The ‘interest value’ each gland indicated the number 
papers published about each shown table which also indicates the relation 


— 
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between the interest value all the papers published and those published 
CRINOLOGY. 

Aside from the original papers published, the section devoted 
abstracts current literature presents the following picture. 

all the services studied, the only one entirely devoted the specialized 
field under consideration. During the year 1939, published total abstracts; 
this number 514 were abstracts papers which were published 1938; 219 were 
advance abstracts papers later appear full form the same journal (of these, 
were inserted twice); only were abstracts 1939 papers from other sources. 
Considering the total number abstracts from other journals average 


TABLE 


value’ papers 


Comparison papers appearing published 
with all CRINOLOGY compared 
papers published ‘interest value’ to- 
tal papers published 
papers En- total expressed total 
Published centage published 


Adrenals 
Gonads 


Female reproductive system 635 
Male reproductive system 239 
Mammary glands 
Pancreas 339 5.3 
Parathyroid 10.0 1.6 
Pineal 37-5 0.3 
Pituitary 
Anterior 216 18.5 16.5 7.8 
Posterior 2.0 
General 7.8 1.6 1.8 
Spleen 0.6 
Thymus 0.9 
Thyroid 201 8.4 7.0 
Glandular interrelationships 378 8.6 13.5 
Metabolic interrelationships 6.3 2.0 2.8 
Vitamin-endocrine interrelationships 4-0 0.4 0.9 
Total 100% 


yearly total abstracts, the relation abstracts the total number papers pub- 
lished 27%, and the relation the total number papers abstracted 56%. 

Since the primary purpose abstracting describe the scope papers pre- 
sumably not otherwise available, the advisability publishing advance abstracts 
papers later appear the same journal may questioned, especially they are 
published the expense omitting abstracts papers from other sources. 

Table detailed break-down subject and time lag the papers abstracted 
this Journal. noted that although one 1939 paper was abstracted 
April, others appeared until July—in effect, the time lag between publication 
date and date abstracting months. That the actual lag greater shown 
the fact that many 1938 papers were not abstracted until November 1939. fact, 
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the total number 1938 abstracts appearing during 1939, 192 37% appeared 
July months after the calendar year had sunk into oblivion. 


ABSTRACTS CURRENT LITERATURE (ENDOCRINOLOGY): ANALYSIS QUANTITY, 
DATE ABSTRACT RELATION PUBLICATION DATE ARTICLES, AND ‘INTEREST 
VALUE’ INDIVIDUAL GLANDS 


Advance Abstracts for papers appear 219 
Abstracts papers which had appeared other journals 514 
Adrenals: Jan., 29; April, July, Aug., Sept., Nov., 10: total 62. 
Gonads: Feb., 23; March, 37; April, 11; July, 11; Sept., Oct., 21; Nov., 47: Total 162. 
Pituitary: Feb., 15; March, 14; June, 105; July, Oct., Nov., total 158. 
Pancreas: Feb., March, April, July, Oct., Nov., 12: total 39. 
Parathyroid: Feb., March, July, Oct., Nov., total 14. 
Thymus: Feb., July, Nov., total 13. 
Thyroid: Feb., March, 11; July, Oct., Nov., 14: total 44. 
General: Jan., April, Sept., Nov., total 22. 


Abstracts papers which appeared other journals during 247 


Adrenals: April, Aug., Sept., Nov., 18: total 25. 
Gonads: Sept., Oct., 15; Nov., 33; Dec., 56: total 
Pituitary: July, Oct., Nov., 21; Dec., 14: total 44. 
Pancreas: July, Oct., Nov., 14: total 20. 
Parathyroid: July, Oct., Nov., total 11. 

Thymus: July, Nov., total, 

Thyroid: July, Oct., Nov., 15: total 19. 

General: Sept., Nov., 13: total 16. 


far this study has not considered the value the papers published aside from 
numerical relative interest value the various aspects the subject, nor pro- 
posed do. propose fewer and better journals and reduction quantity 
and betterment literary style and content the papers themselves implies 
unheard self-restraint the part authors, publishing and editorial dicta- 
torship yet impossible achieve. There are methods, however, keeping the 
endocrinologist abreast the literature without the almost ruinous cost abstract- 
ing every paper that appears this field. 

The Utopian spoonfeeding solution implies, course, several dictatorial man- 
dates (some which have already been recommended other places and other 
people) 


(a), paper should accepted for publication any scientific medical journal 
unless accompanied abstract. 

(b), These abstracts, together with the date publication, page references, etc., should 
turned over immediately upon publication central abstracting service; (supported 
contributions from dues from society memberships, subscriptions from libraries, etc.). 

(c), The abstracting service should publish monthly subject list the abstracts re- 
ceived that month, cutting down the time lag until only from about weeks months. 

(d), Copies this abstracting service should furnished free charge all members 
contributing scientific and medical societies, and sold other subscribers rates calcu- 
lated stabilize the cost publication. 


The trouble with this Utopia is, course, the fact that considerable financial 
support would required establish it, and further subvention would necessary 
maintain it. 

Fortunately there are other ways get around the difficulties outlined above. 
view the rapidly expanding cooperation developed libraries, almost any 
person may, payment small fee, obtain photostatic copies individual papers 
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whole journals; microfilm making available whole runs journals; papers can 
abstracted scholars and translators connected with universities; one knows 
what papers wishes consult, one may, many different ways obtain that infor- 
mation. 

How can know, however, what papers wishes consult, does not 
know what papers have been published? The authors this paper propose fill 
this gap publishing the Monthly Index Endocrine Literature, briefly described 
the beginning this paper. Already operation for year, has been widely 
used locally both experimentalists and practicing physicians; offers monthly 
list about 250 articles arranged first gland, then divided into experimental and 
clinical papers, with the more numerous experimental group further subdivided under 
anatomical, chemical and physiological headings. The proposed annual biennial 
cumulation would include not only the same subject arrangement, but citations 
abstracts published. Pending its publication, the compilers would interested 
receiving comments and suggestions and answering questions about the Monthly 
Index Endocrine Literature. 


i 
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CLINICAL AND LABORATORY NOTES 


EFFECT EXTRACTS GELDING URINE 
REPRODUCTIVE SYSTEM THE RAT* 


Charles Reat 


productive system the rat, especially the prostate. Since castrates have 

atrophic prostate was thought that possibly some substance may excreted 

the urine the castrate (gelding) which, upon injection into another animal, would cause 
atrophy decrease weight the reproductive organs. 

Method. Urine was obtained from g-year-old gelding the Farm School, University 

Minnesota. Four liters this urine were extracted with equal volume ether, times, 


PURPOSE this paper describe effects extracts gelding urine the re- 


Taste I. ErrecT OF EXTRACTS OF GELDING URINE ON REPRODUCTIVE ORGANS OF THE RAT 


Ave wt. Genital Wt. Prostate Wt. Prostate Wt. 
Extract No.of Ave. wt. pros- genital 


rat tate organs Body wt. Wt. Body Wt. 


Gelding urine 231 0.339 4.806 2.08 7.05 
(1st series) 
Gelding urine 233 0.477 5.454 8.75 0.205 
series) 
Normal urine 254 0.679 2.32 0.267 
Control 232 2.419 5.001 2.16 8.34 0.180 
(1st series) 
Control 235 0.532 5.728 2.45 9.29 0.226 


(2nd series) 


remove the lipoid-soluble substances. One cubic centimeter the resultant aqueous ex- 
tract was injected subcutaneously into adult male rats weighing 180 200 gm. Injections 
were made every other day for total injections. The animals were then allowed 
rest for weeks before being killed. The weights the rat and the reproductive organs 
were recorded. Untreated rats and rats injected with urine, prepared the same way, from 
normal adult human males served controls. The rats were not litter mates. 

Results. Comparing the results, the ratio genital weight body weight was about the 
same the control rats, those injected with the extract gelding urine, and the animals 
treated with the extract normal urine. Likewise, there was significant difference the 
ratios prostatic weight genital weight prostatic weight body weight between the 
control animals and those injected with the extract gelding urine. For some reason, these 
latter ratios were much higher the rats injected with extracts normal urine, but this 
may due the size the series. 

possible that the strength the extracts used these experiments was not sufficient 
affect the weights the reproductive organs. However, the urine when concentrated 
times caused sloughs when injected into the rats. 

Summary. Whole aqueous extracts gelding urine failed cause significant change 
the weight the organs reproduction when injected into male rats. 


Supported grant from the Research Funds the Graduate School the University 
Minnesota 

From the Department Surgery, University Minnesota Medical School, Minneapolis, Min- 
nesota. 


PREGNANCY DIAGNOSIS MARES COLORI- 
METRIC ESTIMATION ESTROGENS 


Salomon Kober* 


specimens urine from more than mares, covered between April and August 

that year. used the method previously described the following 
summer (1938) asked the owners whether not the mares had foaled. Reliable data were 
obtained 3597 instances which enabled examine the value the quantitative chemi- 
cal estimation estrogens the diagnosis pregnancy mares. 

Because previous had shown that massive excretion estrogens the preg- 
nant mare not consistently present until this time, all our samples were collected 140 
more days after the last covering: 81.5% between the 145th and day, 90.9% between 
the 145th and 155th, 0.8% between the 141st and 144th, and 8.3% between the 156th 
and 

negative diagnosis was made when the estrogen content was (the latter 
figure allow for the experimental error inherent the conditions positive 
diagnosis was made when the content was more than 

Taking then the 3597 sets data: 2497 duly foaled aborted, 2491 after positive and 
only after negative diagnosis, giving the percentage false negatives 0.24. One 
thousand one hundred neither foaled nor were definitely known the owners have 
aborted, 1084 after negative and after positive diagnosis. But these 16, might 
possibly have aborted unobserved and them had had perceptible vaginal discharge 
(macerated fetus?). Moreover owners are suspected dishonesty the consignment 
urine they possessed several animals and the urine was well paid for. Hence the percentage 
false positives lies between 0.55 and 1.45 this group, according whether these doubt- 
ful cases are excluded not. The total error over the two groups amounts 0.61%, 
0.33 corrective exclusion. 

Compiling results from the diagnosis made, get the following figures. 2507 cases 
(or more probably were not pregnant; error 0.64 (or more probably 
0.24%). cases “non-pregnant,” were pregnant; error 0.55%. 

Discussion. Numerically exact statements relating pregnancy diagnosis the mare 
are scarce the literature. applying the fluorescence reaction 
urine passed about the day, gives the following figures: 140 mares who later 
foaled, the reaction was negative times, this relatively small material giving error 
2.8% (as against our own 0.24%). the same method, had wrong diagnosis 
throughout series pregnant mares tested after the 140th day, and only one error 
among 101 non-pregnant. But his material insufficient comparable with our own. 
With the Aschheim-Zondek reaction women the mean expected error compari- 
son with other pregnancy reactions, the quantitative determination estrogen chemical 
methods would appear very reliable. 

Summary. The subsequent history mares, whose urinary estrogen content had 


THE AUTUMN had opportunity determine the estrogen content 


From the research-laboratories Organon, Oss, Holland. 
S.: Biochem. 32: 1938. 

AND Endokrinologie 13: 21. 1935. 
S.: Acta brev. Neerl. 34. 1935. 

Svensson: Skand. Veterinaertidskr. 26: 550. 1936. 

Cusont: Klin. 13: 302. 1934. 

Weterynaria Wspolczesna 132. 1938. 

Mack Am. Obst. Gynec. 27: 232. 1934. 
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been estimated chemically between the 141st and day after the last covering was 
obtained, order see whether they had foaled not. these 2497 had foaled, but 
estrogens (<2 were found the urine. The error this group amounts 0.24%. 
considerable quantity estrogens was found the urine mares the 1100 which 
had remained barren. such instances there possibility that the animals were preg- 
nant the time examination. The error this group amounts therefore 1.45 pos- 
sibly 0.55%. Where the verdict had been “pregnant,” the error was 0.64 more probably 
0.24%; when the diagnosis was “non-pregnant,” the error was 0.55%. The total percentage 
error over all the material presented lies between 0.61 and 0.33. 
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BOOK REVIEW 


Hamblen. Charles Thomas, Springfield, Illinois and Balti- 
more, Md. 1939. Pp. 453. 


Any growing science has frequent need for reappraisal. Those sciences that are ancillary 
medicine need, addition, special focussing and interpretation render available the 
practitioner the findings the specialists and the laboratory investigators, that are ready for 
productive employment. The middleman such transactions has need for special sort 
competence. Ideally, should catholic student the literature both its theoretical 
and applied phases; should sound clinician his own right; should experi- 
mentalist and thus critical judge values; and should have command attractive 
literary style. All these characteristics, the author possesses. 

Unlike some books which practicality set the major aim, this one does not suffer 
from shallowness. Simplicity not secured omitting difficult essentials. The book does 
not offer easy road erudition but does offer rich opportunity make contact with 
the more important and fresh discoveries the recent past. 

The book opens with striking frontispiece, reproduction the Ducasse lunette 
endocrine types. foreword Professor Collip comments upon the timeliness and conserva- 
tism the work. The first section the book proper, includes interesting chronological 
summary the outstanding developments the field for the past two thousand years. The 
remainder the section devoted discussion the various endocrine products that are 
interest the gynecologist. 

Part amounts discussion functional gynecology, dealing does with the de- 
velopment and regression the female organism and especially the endocrine factors the 
evolution. 

Part deals with clinical endocrinology proper. excellent chapter diagnostic 
procedures special practical interest. 

Then follow chapters sex-endocrine syndromes, abnormalities growth and develop- 
ment, uterine functions, menstrual disorders, sterility, and the climacteric. Excellent bibliog- 
raphies are supplied for each section the book. 

The illustrations are notable for their adequacy and informative character. They are 
unique that comparable items such body size are drawn uniform scale permit ready 
comparison. The format the book attractive throughout. 
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Altogether can highly recommended not only the general practitioner whom 
explicitly addressed but any gynecologist who does not have time read volumi- 
nously the original endocrine literature but who wants keep freshly touch with de- 


velopments. 
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factor autarceologic susceptibility polio- 
appear this Journal. 


There epidemiologic evidence that the virus 
poliomyelitis widespread, but that the oc- 
currence the paralytic disease those exposed 
the virus limited and selective. Some the 
selectivities indicate that the determining factor, 
between clinical and subclinical poliomyelitis, 
resides the host. Familial tendency suggests that 
this factor inherent; seasonal and geographic 
selectivities indicates physiologic rather than 
anatomic character; association with certain con- 
stitutional type points endocrine dysfunction; 
and the suspected selectivity seen the occur- 
rence poliomyelitis during pregnancy, view 
the implication the nasal mucosa the portal 
entry the virus, suggests that estrogenic sub- 
stances are concerned. Two series experiments 
are recorded. the first set, the injection estro- 
genic substance into castrate immature female 
monkeys enhanced resistance intranasal instilla- 
tion the virus. The second series comprised 
small number comparative urinary estrogen as- 
says poliomyelitis patients and normal individ- 
uals. The results indicate higher average excre- 
tion estrogenic substance the group polio- 
myelitis cases. These observations suggest that 
autarceologic susceptibility poliomyelitis may lie 
some fault the economy estrogenic sub- 
stance. 


The mitotic count the 
adrenal cortex normal guinea pigs. appear 
this Journal. 


The average number mitoses section 
adrenal gland the guinea pig, thick, has been 
found 4.1. There strong probability that 
gradual decrease the mitotic proliferation takes 
place from embryonic life the age years. 
significant difference was observed between the 
mitotic counts male and female guinea pigs. 
relatively small number experiments the count 
was higher animals kept temperature 
20°C. than those kept temperature 30°C. 


ing the periodicity activity thyroid and 
adrenal gland normal male guinea pigs. 
appear this Journal. 


guinea pigs are fed once hours, rise 
the mitotic activity adrenal cortex and thyroid 
gland takes place, which rule reaches maxi- 
mum somewhere between the 4th and 12th hour 


following the feeding. This rise seems occur 
irrespective the time day when the feeding 
takes place. probably due metabolic proc- 
esses which are initiated the intake food. 
There indication these experiments that 
light plays part the determination rhythmic 
mitotic activity; but further studies are necessary 
determine whether may not subsidiary 
factor. 


The effect fresh and experi- 
mentally modified anterior hypophysis cattle 
mitotic activity the adrenal cortex the 
guinea pig. appear this Journal. 


Implantation fresh cattle anterior hypophy- 
seal lobes into immature female guinea pigs causes 
increase the number mitoses the adrenal 
cortex these animals; injections acid extract 
cattle gland has similar effect. Immersion 
cattle hypophysis 95% alcohol, acetone, glyc- 
erin 50% urea before implantation results 
increase mitotic activity, which not 
that observed after implantation fresh gland; 
treatment with combinations urea and glycerin 
give similar results. After immersion cattle 
gland first urea and then 95% alcohol, 
vice versa, there either only slight stimu- 
lation mitotic proliferation the adrenal cortex. 
Fifty per cent urea has been shown extract 
part the hormone, which the cause in- 
creased mitotic proliferations; this extractive ac- 
tion can diminished perhaps prevented 
first treating the cattle gland with acetone satu- 
rated ammonium sulfate before immersing 
50% urea. The mitotic activity the cortex 
the adrenal gland seems much more sensi- 
tive indicator for the determination the effect 
certain hormones than the change weight 
which takes place the gland under the influence 
various agents. 


Successful responses diabetes 
mellitus the menopause produced the 
antagonistic action sex hormones toward 
pituitary activity. appear this Jourual. 


the postmenopause presenting diabetes mellitus, 
formed the material for this study. All the pa- 
tients treated showed evidence disturbed 
hormonal balance characterized hyperactivity 
diminution the gonadal activity. Successful 
100% the reported patients, in- 
cluding some severe cases diabetes with gly- 


918 


cosuria and ketonuria, emphasize the necessity 
separating this special type climacteric diabetes 
characterized particular diminished carbo- 
hydrate tolerance, which differs essential 
from that the disease. While insulin 
treatment and diet were carried out our pa- 
tients without any other endocrine therapy, the 
disturbed carbohydrate metabolism remained al- 
most unchanged. Successful responses were ob- 
tained only with estrin and progesterone large 
doses. The condition the patients after stopping 
treatment, showed the remarkable effects this 
therapy. implication intended that our pa- 
tients were genuinely cured, however, the marked 
inhibition exerted the pituitary activity the 
sex hormones justifies this therapy—the only 
treatment present which produces cured-like 
state, with sugar free urine and normal blood sugar 
level. The fact that slow improvement the 
diminished glucose tolerance has been observed 
several cases, might attributed persistent 
hyperactivity the pituitary body. Following 
medication, normal levels the carbohydrate 
tolerance should obtained. 


parison the international gonadotropin stand- 
ards. appear this Journal. 


International Standard Gonadotropin from preg- 
nant mare serum was assayed methods: effects 
weight seminal vesicles, ovaries and uteri, 
degree luteinization and estrous smear. previ- 
ous study the International Standard Gonado- 
tropin from pregnancy urine permits comparison 
the two gonadotropins. The conclusions reached 
are follows: One 1.u. PMS approximately 
equivalent one 1.u. PU, the latter being 
slightly more active. higher dosage levels the 
effects equal doses are not the same, thus, 
PU. the basis simplicity, sensitivity and 
objectivity combination the uterine weight— 
estrous smear technics appears the most satis- 
factory assay method. 


Dansy, Formation and destruction male 
hormone surviving organs. appear this 
Journal. 


Surviving testicles, when perfused with blood, 
produce comb growth promoting substances; 
probably testosterone formed. After adding 
homologues testosterone the perfusion blood, 
these substances are converted the testicle into 
substances with stronger comb growth promoting 
effect. Testicle pulp kept incubator shows 
increased amount male hormone and not 
able transform homologues testosterone. 
When livers and kidneys are perfused with blood 
containing male hormone, only small part the 
added substance recovered after the experiment; 
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pulped livers and kidneys show influence 
added male hormone. 


superfecundity with pituitary gonadotropins. 
appear this Journal. 

Anterior pituitary gonadotropin when adminis- 
tered immature female rats certain levels 
brings about the phenomenon superovulation 
and the implantation unusually high number 
ova. large proportion such implantations 
undergoes resorption that the end gesta- 
tion which usually somewhat prolonged, fewer 
than normal young are born. 


Urinary androgens and uterine bleeding. ap- 
pear this Journal. 


The average urinary titers androgens 
women were determined the colorimetric tech- 
nic Oesting during bleeding and nonbleeding 
phases. Seven the showed significant decreases 
these titers during bleeding. The average daily 
titer the entire group during the nonbleeding 
phase was and for the bleeding phase was 


Urinary excretion pregnandiol-complex 
males. Following its oral administration. 
appear this Journal. 


Single oral doses and mg. sodium 
pregnandiol glucuronide were given healthy 
males and their urinary excretion this compound 
studied the method Venning. Within 
days most subjects excreted the urine from 
30% 50% the substance ingested. One sub- 
ject failed excrete any the pregnandiol-com- 
plex. Gastro-intestinal absorption and renal filtra- 
tion this compound are discussed. 


Urinary excretion pregnandiol-complex 
males. II. Following intramuscular administra- 
tion progesterone. appear this Journal. 


Intramuscular injections progesterone oil, 
which varied frequency and amount from 
single injections mg. daily injections 
mg., were given healthy males without 
any untoward symptoms. Urinary titrations fol- 
lowing these treatments were made 
method for sodium pregnandiol glucuronide. 
Amounts the pregnandiol-complex, which 
ranged from 42.5% the calculated theo- 
retical yield, were recovered. Marked variations 
were observed occur the time final disap- 
pearance the from the 
urine relation the last injection. Factors in- 
volved the metabolism progesterone males 
are discussed. Possible applications these data 
problems gynecic physiology and gynecologic 
therapy are suggested. 
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male hormone. comparison some syn- 
thetic androgens with the naturally occurring 
ovarian androgen mice. appear this 
Journal. 


comparative study made the growth 
curve obtained castrate male mouse accessories 
the use ovarian androgens obtained from 
ear grafts, and the injection several synthetic 
androgens. The data presented point the growth 
curve accessories resulting from injections 
testosterone propionate plus progynon-B being 
essentially identical with that obtained result 
grafted androgenic ovaries. The physiological 
similarity exists although the chemistry the 
ovarian principle remains unknown. 


Spectrophotometric studies the m-dinitro- 
benzene reaction with sex steroids. appear 
this Journal. 


Spectrophotometric curves have been run the 
color produced the reaction m-dinitrobenzene 
and the following steroids: androsterone, dehydro- 
androsterone, estrone, androsterone benzoate, 
testosterone, methyl testosterone, cholestenone, 
pregneninolone, pregnenolone, alpha-estradiol and 
androstenediol. similar study was made ex- 
tracts human male blood, bovine testis tissue 
and normal human male urine. These curves could 
not related those observed using pure ster- 
oids. The curves for the 17-keto steroids were 
qualitatively and quantitatively almost identical. 
Similarly, the curves for the 3-keto steroids were 
all very similar but differed markedly from the 
17-keto steroids. Pregnenolone, 20-keto steroid, 
was again different that showed similar reac- 
tion the 17-keto steroids, but differed markedly 
total transmission. The non-ketonic diols did 
not react with m-dinitrobenzene. 


The effect pituitary preparations 
the total body glycogen, water, nitrogen and 
fat mice. appear this Journal. 


The administration certain anterior pituitary 
preparations normal fasted mice (dba) resulted 
rise total body glycogen, associated with 
low fatty acids content. The distribution fatty 
acids between the liver and the carcass suggests 
increased fatty acid oxidation. The water retention 
observed may accounted for the antidiuretic 
potencies the extracts. Total body nitrogen and 
its distribution between the liver and the carcass 
not appear affected any appreciable 
extent. suggested that the unusually high 
glycogen values observed animals treated with 
the saline extract fresh anterior lobes may 
associated with the diabetogenic substance. 
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thetic estrogenic preparation appear this 
Journal 


The synthetic drug, dihydroxy-A, 
diethyl stilbene (stilbestrol) potent prepara- 
tion, effective mouth well parenteral 
injection fulfilling and sometimes surpassing the 
therapeutic qualifications the natural estrins 
number the untoward reactions herein and else- 
where reported may the result estrin over- 
dosage Its potency, ease administration and low 
cost make conducive therapeutic abuse. Ex- 
treme caution regards its indiscriminate adminis- 
tration warranted until after more intensive 
study its toxicology 


with special reference lactation and growth. 
appear this Journal. 


Female rats were thyroidectomized through 
successive generations and bred litter-mate 
males. The thyroids these females and those 
their progeny were treated with osmic acid 
show the reticular apparatus Golgi and studied 
histologically and cytologically. The growth curve 
the litters was taken measure lactation. 
Thyroidectomy female white rats reduced the 
growth their offspring 12.13%. Since the 
growth young rats entirely dependent the 
maternal milk, follows that lactation was 
some way affected. The effects lactation were 
not cumulative through successive generations 
thyroidectomy, nor could any constant histological 
cytological changes demonstrated the 
thyroids. The gestation periods the thyroidec- 
tomized animals were prolonged approximately 
hours. 


Rawson, W., Satter. Micro 
histometric assay thyrotropic hormone 
day-old chicks. appear this Journal. 


The advantages this assay are follows: 
can performed readily available biological 
material; combines technics which have already 
been tested thoroughly; and gives such high 
sensitivity that numerical evaluation thyro- 
tropic activity can had for concentration 
thyrotropic hormone low those found nor- 
mal human urine. Furthermore, the method can 
easily calibrated against known standard ma- 
terial each investigator that his results are 
readily interpretable elsewhere. 


Nasogenital relationship. Pseudopregnancy 
following extirpation the sphenopalating 
ganglion the rat. appear this Journal. 


The sphenopalatine ganglia were removed 
bilateral extirpation from large group adult 
female rats. This interruption the non-olfactory 
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nerve supply the nasal mucosa was followed 
prolonged diestrus. Stimulation the uteri during 
the prolonged leukocyte smear phase produced 
decidual growths. 


patient with diabetes mellitus. appear 
this Journal. 


case deficiency disease diabetes mellitus, 
not unlike pellagra, with neurological, skin and 
gastrointestinal manifestations simulating central 
nervous system lues and gastrointestinal malig- 
nancy. Its treatment discussed. 


Further experiences with the hor- 
mone pregnant mare serum. appear this 
Journal. 


The hormone pregnant serum (gonado- 
gen) was administered intramuscularly and intra- 
venously, cyclicly and continuously, cases 
with various degrees response. Complete bi- 
phasic ovarian response was assumed have 
occurred the endometrium revealed secretory 
phase; the vaginal cytology was premenstrual 
character; titration the urine revealed the 
presence sodium pregnandiol glucuronidate; 
persistent cyclic bleeding followed cessation 
treatment. This series included: cases primary 
amenorrhea, which gave positive results; 
cases secondary amenorrhea, which were 
positive; cases oligomenorrhea, which 
reacted favorably; cases anovulatory cyclic 
bleeding, which reacted favorably; cases 
hypermenorrhea, which gave positive re- 
sponse; and cases sterility, which re- 
sulted pregnancy, these aborted, delivered 
normally, and have not yet gone term. This 
hormone pregnant mares’ serum seems 
efficacious only those cases which pituitary 
insufficiency diagnosed, and which the ovaries 
are receptive this form stimulation. 


van Wacenen, G., Cyclic 
changes the exteriorized uterus. appear 
this Journal. 


Subsequent the formation permanent 
fistula two monkeys there oc- 
curred rhythmic extrusion and evagination the 
uterine fundus with exposure the endometrium. 
This excursion the uterus when correlated with 
the appearance vaginal bleeding coincided 
roughly with the latter half the cycle, but usu- 
ally there was interval days before 
bleeding. About the middle the cycle the skin 
which had closed over the entrance the uterus 
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ruptured and the uterus slowly pushed out taking 
days reach full extrusion. The return 
the uterus was abrupt. When secretory endome- 
trium was obtained curettage was always 
time when the uterus was extruded. However 
interval endometrium was sometimes found during 
this phase, indicating that the uterine protrusion 
was independent any change which could 
attributed the presence corpus luteum. 


Implantation crystalline testosterone the 
monkey. appear this Journal. 


comparison the effects the accessory 
genitalia immature, castrate macaques was made 
following subcutaneous injections testosterone 
propionate with those following implantations 
pellets crystalline testosterone. The histologic 
changes the accessory genitalia following im- 
plantation were identical with those following in- 
jection. slightly greater relative increase 
weight seemed occur the cranial lobe com- 
pared with the caudal lobe regardless how the 
hormone was given. Taking the increase weight 
the accessory genitalia criterion, was 
found under the experimental conditions that 
testosterone the form crystalline pellets pro- 
duced greater relative increase weight. This 
was calculated mg. accessory genitalia tissue 
per mg. absorbed hormone. These experiments 
seem indicate that the primate implantation 
testosterone the form crystals may 
more efficient and more physiological method than 
that injecting testosterone propionate oil. 


Weaver, A., Bucy. The anatom- 
ical relationships the hypophysial stem and 
the median eminence. appear this Journal. 


Blocks including the base the hypothalamus 
with the hypophysis attached from monkey and 
cat brains were sectioned serially either the 
sagittal the frontal plane and were stained 
various methods show neurons, neuroglial ele- 
ments, nerve fibers and connective tissue. Micro- 
scopic study these sections showed that the por- 
tion the median eminence which lies posterior 
the third ventricle histologically closely re- 
lated the neurohypophysis, whereas the portion 
which lies anterior the third ventricle more 
closely related the hypothalamus proper. was 
shown also that the pars tuberalis not always 
coexistent with the neurohypophysis. The signifi- 
cance these anatomical facts physiological 
experiments the neurohypophysis were dis- 
cussed with especial reference the production 
experimental diabetes insipidus. 
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glands. modified air injection roentgen tech- 
nic for demonstrating cortical and medullary 
tumors. Arch. Int. Med. 64: 1222. 1939. 


Periadrenal insufflation the air present 
yields the most promisng diagnostic possibilities. 
order avoid complications, air injected 
slowly, under low pressure, small volume and 
into the lower rather than the upper portion 
the renal space. The uses and limitations the 
procedure indicated the results 163 injec- 
tions patients are discussed. concluded 
that this procedure can performed ambula- 
tory patients and without fatality the proper 
safeguards are employed. important ad- 
junct the inclusion exclusion disease 
the adrenal gland, either cortical medullary. Not 
only can tumors diagnosed earlier the course 
the disease but operative explorations the 
adrenal glands can certain cases obviated. 
The mortality the treatment patients sus- 
pected having disease these glands will thus 
lower.—I. 


Treatment the syndrome 
adrenal cortex hyperfunction (Le traitement 
syndrome cortico-surrenale). 
Presse méd. 47: 1018. 1939. 


Four cases treated responded favorably 
large doses progynon All patients presented 
typical genito-adrenal syndromes.—A. 


Masculinization castrate guinea 
pigs spontaneous tumors the adrenal cor- 
tex (Auftreten von Adenomen der Neben- 
nierenrinde mit Wirkung 
bei 
chen). Klin. Wchnschr. 18: 1068. 1939. 


guinea pigs castrated shortly after 
birth, showed return normal character- 
istics ages from years. The entire 
tract partook this return toward functional 
normality. Autopsy revealed trace testicular 
tissue, but did reveal large adrenal cortical tumors 
each the animals. Autopsies 100 other 
animals, both sexes, from the same strain dis- 
closed adrenal tumors. The author raised the 
possibility that the early castration may have 
been related the tumor development.—-M. 


Adrenal cortex and regulation 
blood pressure (Nebennierenrinde und Blut- 
druckregulation). Endokrinologie 21: 338. 1939. 


The lowered blood pressure compensated 
disease not influenced specific 
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hormone therapy, but decompensated 
disease cortical hormone causes elevation the 
lowered blood pressure. Addison patients 
showed disturbed blood pressure regulation with 
changes body position, well disturbed 
adrenalin blood pressure reaction, both which 
are improved treatment with cortical hormone 
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Alcohol tolerance tests normal 
individuals and patients with diabetes mel- 
litus and diabetes insipidus. The effect 
insulin, food and forced water 
blood and urine alcohol levels after the inges- 
tion alcohol. New England 220: 283. 


Alcohol tolerance tests normal persons and 
patients with diabetes insipidus diabetes 
mellitus were made following ingestion 0.6 cc. 
absolute alcohol per kg. body weight, and the ef- 
fects insulin, pituitrin, food and forced water 
these tests were determined. Symptoms intoxica- 
tion appeared blood and urine concentrations 
below mg.%. Aftera test meal the alcohol curves 
were slightly higher diabetes insipidus patients 
than normal persons. Pituitrin reduced blood 
and urine levels both groups, yet increased 
appreciably the symptoms intoxication the 
former. diabetes mellitus patients blood and 
urine alcohol levels were appreciably higher than 
normal. Insulin had effect the alcohol curves 
symptoms. appeared that alcohol more 
harmful the diabetic individual. Food ingestion 
before alcohol produced striking decrease 
blood and urine alcohol levels and symptoms 
diabetic patients. The diuresis forced water 
intake uncontrolled diabetes insipidus did not 
dilute the alcohol concentration urine, but in- 
creased the total amount alcohol excreted. 
ing water the alcoholic patient produced 
therapeutic summary. 


Infantilism ulcerative colitis. 
Arch. Int. Med. 64: 1187. 1939. 


Infantilism chronic disease characterized 
retardation absence sexual development, 
usually accompanied diminished growth. Al- 
though usually considered secondary the under- 
lying debilitating condition, both disorders 
some cases have been considered due 
primary disease the pituitary-hypothalamic 
complex. The author discusses briefly the litera- 
ture the subject and presents cases infantil- 
ism associated with chronic ulcerative colitis. 
There seems previous mention this 
association the literature. The processes 
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nutritional deficiencies the chronic diarrheas 
are pointed out, and their the production 
secondary infantilism discussed. The réle 
other metabolic disturbances chronic diseases 
mentioned.—I. 


The present status lipocaic. 
114: 29. 1940. 


Evidence summarized supporting the hor- 
monal nature this pancreatic extract, based upon 
the observations that (1) depancreatized dogs, fed 
mixed diets, were not restored normal insulin 
and pancreatic juice alone; the deficiency however 
was corrected oral pancreatic tissue but not 
feeding other organs. (2) Extracts pancreas 
were effective orally subcutaneously daily 
doses 100 mg. dried substance, and since 
they were practically lecithin and choline free, 
these chemicals were not regarded the effective 
agents. (3) Two types fatty infiltration liver 
occur pancreatic diabetes, one due inade- 
quate insulin therapy, characterized normal 
high concentration blood lipids and acidosis, 
and one due lipocaic deficiency and character- 
ized low concentration blood lipids, im- 
paired liver function, decreased dextrose excretion 
and insulin sensitivity. This was relieved 
lipocaic administration but not insulin. (4) 
The more frequent occurrence arteriosclerosis 
depancreatized dogs suggests possible rela- 
tion lipocaic this disturbance pancreatic 


Treatment schizophrenia with 
glandular extracts. Arch. Neurol. Psychiat. 
42: 644. 1939. 

The author reiterates his earlier findings that 
schizophrenia characterized depression the 
consumption rate and/or lowering the specif- 
dynamic reaction protein. deduced that 
the psychosis due deficient secretion the 
anterior pituitary gland. Treatment the disorder 
with pituitary extract and with x-ray diathermy 
stimulation the pituitary gave negative results 
but with preparation excel- 
lent results were obtained. cases complete 
remission was obtained 63% and significant 


thyroid and adrenals (Uber die Beziehungen 
zwischen Schilddriise und Nebennieren). Endo- 
21: 305. 1939. 

Continuing previous studies the authors ad- 
ministered desoxycorticosterone guinea pigs. 
Rather large doses—4 mg. per 
the rise total metabolism caused adminis- 
tration thyroxin. Adm. desoxycortico- 
sterone also prevented hindered the hyper- 
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trophy the adrenal cortex which seen 
experimental hyperthyroidism. The influence 
the metabolism lactoflavin and cholesterol 


tion endocrine extracts the intermediate 
products carbohydrate metabolism the 
plasma (Action des extraits endocriniennes sur 
les produits intermédiaires plasmatiques 
métabolisme glucidique). Bull. Acad. méd., 
Paris 120: 60. 1938. 


Various extracts were tested normal per- 
sons and patients with cancer and diabetes. 
Glucose was determined and the “residual chromic 
(ICR) the plasma, which latter measures 
the intermediate substances carbohydrate 
metabolism. The index increased when glucolysis 
was deficient. Spleen and testicle extracts caused 
decrease glucose and ICR, similar the action 
insulin. Adrenalin, folliculin and posterior 
pituitary extract increased blood sugar and ICR. 
Thyroxin had definite influence the blood 
sugar but reduced the ICR. The extracts which 
decreased the ICR cancer patients had also 


The effect adrenal cortical 
extract the basal metabolic rate thyro- 
toxicosis. Acta med. Scandinav. 98: 581. 1939. 


Seven patients with hyperthyroidism were 
treated with adrenal cortical extract (eucortone.) 
Two these showed fall B.M.R. which 
persisted and fall which was not maintained 
but rose rapidly the initial levels. Two pa- 
tients showed change, nor did the subjects 
given control injections. The evidence confirms 
earlier investigations that adrenal extracts produce 
effect the B.M.R. significant symptomat- 
improvement occurred that present the 
medication has little practical 


Studies the relationship vitamin 
(tocopherols) the endocrine system. 
Endocrinol. 2'75. 1939. 


Vitamin had effect the reproductive or- 
gans immature hypophysectomized adult rats. 
The pituitary glands deficient rats con- 
tained increased amount gonadotropic hor- 
mone, those from deficient rats showed 
decreased amount luteinizing hormone. Preg- 
nant mare serum caused normal response the 
ovaries deficient female rats. deficient 
only the interstitial cells the testis were 
stimulated, the tubules were unaffected. Hypo- 
physectomy deficient rats caused further 


3 


May, 1940 


decline weight the testes. The evidence de- 
scribed does not support the suggestion that the 
effects deficiency are due hormonal imbal- 
ance.—G. 


The thyreo-suprarenal state (Der 
Status Schmidt). 
Endokrinologie 22: 229. 1939. 

The case presented 54-year-old woman 
who died with symptoms disease. 
autopsy and the microscopic study changes were 
found the thyroid and the suprarenals, charac- 
terized replacement the parenchyma 
lymphoplasmacellular infiltration and sclerosis 
the one hand and regenerative processes both 
glands the other hand. the left suprarenal 
there was primary hypo-or-aplasia and the thy- 
roid gave the picture colloid 


drome. Am. Psychiat. 96: 1939. 


chotic subject—is described. The patient showed, 
addition the classical physical stigmata, emo- 
tional instability and evidences autonomic de- 
rangement such localized sweating and dermo- 
The author inclined ascribe the 
disorder lesion the central autonomic nerv- 
ous system.—R. 
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ABARBANEL, The treatment afterpains 
and painful engorgement the puerperium 
with testosterone propionate. Am. Obst. 
Gynec. 38: 1043. 1939. 

women the use mg. testosterone 
propionate served prevent afterpains 
cases. control group 76% required opiates for 
relief. series women with severe after- 
pains relief was obtained similarly. cases 
severe painful engorgement breasts mg. doses 
gave relief 92%, but did not inhibit lactation 
women who continued nursing.—E. 


Gynecological problems the adoles- 
cent girl. Am. Dis. Child. 58: 162. 1939. 


Endocrine substances offer great possibilities 
the treatment gynecological disorders during 
adolescence but the author opposed their 
indiscriminate use until more definite knowledge 
obtainable. Complete physical examination es- 
sential cases puberty bleeding. Determination 
essential and thyroid therapy may 
beneficial even the presence B.M.R. 
Pituitary and estrogenic preparations are not 
investigators. Roentgen and radium therapy 
should not used stop the bleeding because 
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the dangers permanent castration. The author 
favors rectal and even vaginal examination these 


The activity estrogenic stilbene 
preparations women (Uber die Wirkung der 
Stilbenpriiparate bei der Frau). 
Zentralbl. 63: 1918. 1939. 

This series papers substantial agreement, 
reporting the clinical use diethylstilbestrol, and 
its diacetate and dipropionate, orally and in- 
jection oil. Treatment led prompt inhibition 
lactation when mg. doses were given 
day. Pruritis and kraurosis vulvae yielded 
local systemic therapy. Secondary amenorrhea 
was relieved oral injection therapy, and 
several cases when progesterone was used 
sequence, secretory endometrium was identified. 
Climacteric symptoms were readily brought under 
control. Dosage varied from 0.05 
usually 1.0 3.0 mg. Oral therapy was depend- 
able. All authors agreed that there was some 
tendency nausea, emesis, vague lassitude, but 
none found other toxic manifestation note, nor 
was therapy often interrupted these difficulties. 
Preissecker thinks drugs the atropin type re- 
duced these unpleasant symptoms, and suggested 
that raising the doses stilbestrol slowly will 
also help. There are reports long continued 
treatment climacteric women.—E. 


estrogens. modified Kober reaction for 
determining the total estrogens mixture 
estrogenic steroids. Biol. Chem. 131: 455. 

reaction for the colorimetric deter- 
mination estrogens was modified diluting 
the original reagents with equal volume 
water and running the reaction bath chlor- 
inated diphenyl 150° instead 100° for 
9.5 minutes. The absorption obtained 
with equivalent amounts estrone, estriol and 
a-estradiol became the same this time interval 
and the relationship between absorption and con- 
centration from 6oy was linear. Different 
batches color reagent gave reproducible results. 
—J. 


estrogens. II. new color reaction for estriol. 
Biol. 131: 463. 1939. 

specific color reaction for estriol was pro- 
duced heating with sodium p-phenol- 
sulfonate 85% phosphoric acid 150° for 
minutes. This gave pink color with maximal 
reagent. Estriol the presence estrone 
can determined obtaining values using both 
reagents.—J. 


924 


The significance endocrine assays threat- 
ened and habitual abortion. Am. Obst. 
Gynec. 38: 1939. 

The authors discuss the endocrine factors in- 
volved normal pregnancy. women with 
threatened abortion histories repeated abor- 
tions they report studies chorionic gonado- 
tropin, estrin, and pregnandiol output. Based 
this they propose certain concepts about the endo- 
crine factors responsible for abortion, and sug- 
gest the rationale for use progesterone those 
cases where pregnandiol excretion low, 
particularly for the “transition period” when the 
ovarian production progesterone subsides 
replaced the chorionic supply this com- 
pound.—E. 


Gonorrheal vaginitis girls treated 


with estrone (theelin), fever and sulfanilamide. 
Am. Dis. Child. 1939. 


112 cases gonorrheal vaginitis girls 
all age groups puberty, diagnosis was estab- 
lished vaginal smears and occasionally cul- 
tures. Three methods treatment were used: 
Theelin, 2000 oil, times week hypo- 
dermic injection. Fever, produced intra- 
venous injection typhoid vaccine. Five children 
were treated the Kettering hypertherm. 
Sulfanilamide, administered orally doses 
gr. per body weight, times day for 
days then the amount for more days. 
Apparent cures following the intramuscular injec- 
cases (87%). these (12%) there were recur- 
rences. Five patients treated with theelin and 
silver nitrate jelly were cured and did not 
have recurrences. Apparent cures following fever 
the only method treatment were obtained 
cases (42%). There was recurrence 
(12.5%). patients treated with fever 
during theelin therapy apparent cures could 
attributed the fever. Apparent cures followed 
the oral administration sulfanilamide the 
only method treatment cases (50%). 
One patient had recurrence. Two patients were 
cured combined treatment with fever and 
with sulfanilamide. One these had recurrence. 
All cures due sulfanilamide were obtained 
less than two weeks. Increase the dose, pro- 
longation the treatment and combination with 
fever therapy did not improve the results.— 
M.B.G. 


Biologic effects the synthetic 
oestrogenic hexoestrol. Lancet 312. 1939. 


Doses administered oophorecto- 
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mized rats gave estrous response 60% the 
animals whereas dose o.1y gave 20% re- 
sponse. Hexestrol sensitized the uterus the 
oophorectomized rabbit progesterone and 
stimulated the nipples and mammary glands. 
Reduction body growth and atrophy the 
gonads were noted when its use was prolonged 
rats. Assayed injection into oophorectomized 
rats hexestrol was found more active than 
stilbestrol, and both were times more active 
than estrone. Stilbestrol and hexestrol showed ap- 
proximately the same degree activity when 
given mouth when applied intravaginally. 
—L. 


Conversion the human the testis hor- 
mone, testosterone, into the urinary androgen, 
androsterone. Biol. Chem. 130: 285. 1939. 


Testosterone propionate was administered 
hypogonadal men either intramuscularly daily 
injections mg. orally tablets containing 
120 mg. The assays for androgenic material 
was performed the comb the day-old chick 
using chicks for each assay. After the 
administration testosterone, the excretion 
The collected urines each case were 
pooled and separated into ketonic and non-ketonic 
fractions the reagent. From 
the ketonic fraction androsterone was isolated. 
This conversion testosterone into androsterone 
was interpreted indirect evidence that man 
testosterone may the testis hormone.—J. 


biological difference between estrone and stil- 
bestrol (Uber einen Wirkungsunterschied 
zwischen Stilboestrol 
Klin. Wchnschr. 18: 1423. 1939. 


contrast the marked effects obtained with 
natural estrogens, the addition stilbestrol 
the aquarium water lethal doses per 
cc. bath) did not stimulate any growth 


Resort thyroid preparations 
for menstrual disturbances (Die Anwendung 
von bei Period- 
Zentralbl. 63: 1942. 1939. 


Using infantile rats receiving constant dose 
gonadotropic sheep pituitary powder, the 
ovarian weights varied with increasing doses 
thyroid, showing maximum with dose. 
pointed out that thyroid sensitizes ovaries 
the gonadotropic action pituitary, and that 
both hypo- and hyperactivity thyroid the 
human will followed ovarian disturbances. 
case point cited, with relief from frequent 
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menses the use iodine thyrotoxicosis, 
relief from amenorrhea thyroid woman 
with low B.M.R., and treatment secondary 
amenorrhea with gonadotropic extract and thy- 
roid simultaneously.—E. 


tion new and allo- 
from the urine pregnant 
mares. Biol. Chem. 131: 1939. 

From the neutral fraction equine there 
was isolated new saturated hydroxy ketone, 
m.p. 187-187.5, which 
was precipitated with digitonin and formed 
oxime, m.p. 194-195°, and benzoate, m.p. 
206-208°. Oxidation with chromic anhydride 
the cold yields diketone, m.p. not 
identical with androstanedione-3.17. The parent 
hydrocarbon was obtained Clemmensen reduc- 
tion the diketone and identified androstane. 
The compound therefore 
one, and the carbonyl group probably located 
previously reported Marker al. 
was 


Androgens from the urine 
ovariectomized women. Biol. Chem. 130: 421. 

From 250 urine collected from women with 
both ovaries removed dehydroandrosterone was 
isolated precipitation with digitonin. From 
the ketones which were not precipitated digi- 
tonin androsterone and a-3-hydroxyeliocholanone- 
were isolated adsorption alumina. These 
substances are thought produced the 
adrenal cortex.—J. 


Electrical and mechanical activity the human 
nonpregnant uterus. Am. Obst. Gynec. 
38: 1008. 1939. 


use delicate balloon and tambour sets 
and indifferent electrode pairs greatly amplified, 
the authors study the mechanical and electrical 
activity the uterus several normal women 
and some patients. The activity varied somewhat 
with the time the cycle. The effects posterior 
pituitary and aqueous extracts corpus luteum 
were tested, indicating very prompt results the 
direction stimulation pituitary, relaxation 


ketene gonadotropic hormones. Biol. 
131: 259. 1939. 

Pituitary gonadotropic hormones were dissolved 
acetate buffer 5.7 and treated with ketene 
hours room temperature. The FSH and 
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the ICSH lost large part their activity after 
minutes’ treatment. Pregnant mare serum 
(PMS) gonadotropin showed similar loss 
potency. preparations showed smaller loss 
potency after minutes’ treatment but 
per cent inactivation after hours. These studies 
indicate that the activity the pituitary hormones 
and PMS are dependent the presence free 
amino groups, but that the hormone from 
requires unchanged phenolic hydroxyl groups.— 


Antitumorigenic action pro- 
gesterone. Lancet 420. 1939. 


Five castrate guinea pigs received subcu- 
taneous injections estradiol times 
weekly. Two these animals were treated for 
days and for days. All animals autopsy 
revealed uterine extra-uterine tumors. Five 
castrate were treated above plus mg. 
progesterone weekly. Two animals were killed 
after days, and after days. One animal 
autopsy showed both extra- and intra-uterine 
tumors, whereas the remaining did not. These 
few experiments support the hypothesis 
that the development uterine fibromyomas 
women are due the disturbance the normal 
balance between follicular and luteal hormones; 
and that progesterone may prove useful thera- 
peutic agent against fibromyomas.—L. 


induction labor with estrin. Surg., Gynec. 
Obst. 69: 155. 1939. 


attempting the induction labor, the 
authors used intramuscular injections 
estrin ranging from 10,000 350,000 
multiparae, and primiparae. was found that 
the onset labor bore relationship the dos- 
age employed. The authors suggested the possi- 
bility that labor the human being near 
term might induced, and its duration shortened 


Marvat, Acidosis ovarian origin (Acido- 
sis Semana méd. 46: 566. 1939. 


case reported presenting the symptoms 
asthenia developing during years and final ag- 
gravation with intense hyperpnea, suggesting 
acidosis. The patient showed adiposity ovarian 
type, and during the last years had developed 
oligomenorrhea. The alkali reserve was cc. 
but otherwise laboratory tests were nega- 
tive. Sodium bicarbonate gave prompt but tem- 
porary relief. After injection 10,000 units 
progynon the alkali reserve increased and 
the symptoms subsided. Prolonged cessation 
the hormone treatment caused return the hyper- 
pneic syndrome.—A. 
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Hippuric acid synthesis normal 
pregnancy and the puerperium (Uber die Hip- 
der normal Schwanger- 
schaft und Wochenbett). Klin. 
18: 1050. 1939. 


The and hour excretion hippuric acid 
was investigated after intravenous injection 
1.77 gm. sodium benzoate. normal con- 
trols most the excretion took place during the 
hour (0.7 0.9 gm.). pregnant women 
not only was the excretion retarded, but even the 
3-hour total was less than that normal nonpreg- 
nant women. postpartum women, the excretion 
during the 1st hour was much below normal but 
the 3-hour total approached normal values.— 


incidence anovulatory menstruation among 
patients low fertility. Am. Obst. Gynec. 
37: 

Endometrial biopsies were studied from 392 
women complaining sterility, whose menstrual 
histories were known. these 1.9% showed 
evidence least occasional flow from proliferat- 
ing hypoplastic endometrium, indicating anovu- 
latory bleeding. Repeated biopsies suggested 
about may considered habitually anovula- 
tory. history menstrual irregularities (scanty 
excessive flow disturbance the rhythm 
periods) was from times frequent 
sterility patients showing anovulatory menstrua- 
tion patients who ovulated. history 
such irregularities should arouse suspicion ano- 
vulation and should indicate repeated biopsy 
studies. over 400 biopsies showing secretory 
endometrium, only did not flow days and 
these flowed days. seems that prac- 
tically all patients, even with history amenor- 
rhea, once they ovulate, will flow within 
days unless conception occurs. Lengthening 
the cycle due prolongation the preovula- 
tion phase, not the secretory 
summary. 


A., AND pet The ac- 
tion pregneninolon oral administration 
the human endometrium del preg- 
neninolén sobre endometrio humano. Suminis- 
trado por oral). Semana méd. 1939. 


Oral application pregneninolon anhydro- 
oxy-progesterone produced case secondary 
amenorrhea uterine bleeding from proliferated 
endometrium. second case was treated with 
ethinyl-estradiol mouth preceding pregnenino- 
lon treatment. the induced menstruation 
biopsy showed secreting endometrium. was 
not possible obtain intracyclic bleeding 
normally menstruating woman.—A. 
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ovulation with the hormone pregnant 
serum. Am. Obst. Gynec. 38: 1021. 1939. 


Patients who were have laparotomies were 
given PMS (gonadogen), usually intra- 
venously, timed intervals before obtaining 
ovarian and endometrial tissues. trials 
showed evidence ovarian response, showed 
diffuse follicular stimulation, and more showed 
addition this stimulation corpus luteum 
too old attributed the therapy. But 
women there were recent corpora lutea which 
the authors attribute the therapy. They feel 
that this confirms earlier reports the ability 
initiate luteinization this extract.—E. 


from human pregnancy urine. Biol. Chem. 
130: 431. 1939. 

Urine collected from women before and during 
labor was hydrolyzed, extracted and separated 
into weakly and strongly acidic phenols treat- 
ment with bicarbonate. Theelin was separated 
carboxy methoxylamine and dihydrotheelin 
precipitation with digitonin. The digitonide was 
decomposed and purified the 
The m.p., microscopic appearance and analyses 


Thyroid, uterus and ovaries (their 
internal secretory interrelationships) (Schild- 
driise, Uterus and Ovarium (ihre innersekre- 
torischen Beziehungen zueinander)). Zentralbl. 
63: 1938. 1939. 

Recent reports Grumbrecht and Loeser 
are discussed. rats they reported that salpin- 
gectomy hysterectomy interfered with effect 
estrogen the thyroid, which could replaced 
introduction estrogen into the uterine cav- 
ity, but not injection estrogen with with- 
out the uterus. The author elaborates mechanism 
for effects ovary uterus, turn the thy- 
roid, and turn the ovary, consequence 
which hysterectomy followed abnormal 
ovarian cyclic action and ultimately atresia 
follicles spite pituitary stimulation. 
human data are included, although clinical impli- 
cations are suggested.—E. 


Inhibition lactation during the puerperium 
testosterone propionate. Am. Obst. Gynec. 
39: 107. 1940. 

Best results were obtained use doses 
intervals from hours hours. Favorable 
results were obtained trials. The opti- 
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mum time for therapy cannot determined from 
the 


bestrol (diethylstilbestrol). Am. Obst. 
Gynec. 39: 1940. 

Symptomatic relief was secured encourag- 
ing degree for women with spontaneous meno- 
pause, surgical castrates, cases which are 
designated and with senile 
vaginitis. The authors use mg. doses injection 
once twice weekly first, and then maintain 
results with mg. once twice weekly. They be- 
lieve the oral dose about times large 
injection. They advise use sodium bicarbonate 
with oral therapy, and believe the mild toxic 
symptoms were due gastric irritation alone. 
cases were intolerant the drug. There are 
protocols which judge the evidences for the 
opinions.—E. 


The uterus masculinus the 
rabbit and its reactions androgens and 
oestrogens. Endocrinol. 300. 1939. 


Injection estrogens into rabbits caused con- 
spicuous growth the uterus masculinus but sup- 
pressed the growth its epithelium. The epi- 
thelium became normal only when large amounts 
methyl testosterone testosterone were ad- 


ministered subcutaneous implantation tab- 
lets.—G. 


the conjugated estrogens the urine preg- 
nant mares. Biol. Chem. 130: 1939. 


The estrogens liberated hydrolysis from 
pregnant mare urine with hydrochloric acid 
1.2 room temperatures for periods 
weeks were determined colorimetrically 
the method Cohen and Marrian. Maximum con- 
version the physiologically active ether-soluble 
free hormones takes place when urine acidified 
0.4 0.7 allowed stand for least 
weeks. The same optimum conditions apply 
throughout gestation.—J. 


Testosterone propionate thera- 
peutic agent patients with organic disease 
the peripheral vessels. New England 220: 
865. 1939. 

Testosterone propionate peanut oil was in- 
jected intramuscularly times week men 
with peripheral arteriosclerosis and men with 
obliterans. Spectrophotometric 
measurements indicated that more arterial blood 
was present the skin after treatment. There was 
increase systolic blood pressure from 
mm. the patients showing hypotension. All 
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patients showed improvement walking abil- 


ity and the signs intermittent 


natural and synthetic oestrogens when adminis- 
tered orally injection. Endocrinol. 142. 

Estrification natural and synthetic estrogens 
which results prolongation action injec- 
tion, does not have this effect when the com- 
pounds are given orally. The minimum effective 
doses ester and parent substance when orally 
administered are similar. The action diethylstil- 
bestrol dimethyl ether slightly more prolonged 
than that diethylstilbestrol when given 
mouth.—G. 


route administration the multiple activi- 
ties testosterone and methyl testosterone 
different species. Endocrinol. 323. 1939. 


Testosterone more active injection than 
mouth tests for androgenic activity the capon 
and castrated rat, metrotrophic tests 
spayed rats immature rabbits, and tests for 
progesterone-like activity rabbits. Methyl testo- 
sterone almost active mouth injec- 
tion causing progestational proliferation 
rabbits and has relatively greater efficiency 
mouth the other tests than has testosterone. 
more potent than testosterone androgen 
rats, less potent capons. The two substances are 
equal their ability uterine growth 
spayed rats and immature rabbits.—G. 


cal properties anhydro-hydroxy-progesterone 
(ethinyl testosterone). Endocrinol. 332. 

Anhydro-hydroxy-progesterone has been found 
possess metrotrophic, an- 
drogenic and estrogenic properties. the only 
substance far described which has all these prop- 
erties. the capon growth test was found 
have androgenic activity equal 1/600 that 
injected testosterone. was equally effective 
injection mouth. has 1/10 the activity 
injected progesterone producing progestational 
proliferation rabbits, either mouth 
injection. produces growth the uterus with- 
out previous treatment with estrogen and 
causes cornification the vagina the spayed rat 
mouse and vaginal opening the spayed rat. 
more active these last two directions injec- 


testosterone propionate (Tratamiento 
criptorquidia por medio del propionato 
testosterona). Semana méd. 46: 1342. 1939. 
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Five cases unilateral cryptorchidism boys 
from years age were treated with mg. 
testosterone propionate, given twice weekly. Four 
showed complete descent within months. 
Two cases bilateral cryptorchidism, aged and 
years, were given doses from mg. The 
older child gave complete response, the younger 
only partial, but the general conditions were quite 
improved, especially asthmatic attacks were at- 
tenuated and became rarer. Emphasis was laid 
upon the necessity treatment early childhood. 


quacy the vaginal smear the rat index 
ovarian dysfunction caused diet. 
Endocrinol. 268. 1939. 


Rats, under certain dietary conditions 
protein diet, diet containing NH, Cl, and 
diet containing were found de- 
velop vaginal estrus the presence uterine 
diestrus and ovarian atrophy. The authors suggest 
that the ovary secretes one more estrogenic 
factors which are all required for complete estrus 
reaction.—G. 


say crystalline and urinary androgens with 
special reference their measurement 
colorimetric method. New England 220: 
736. 1939. 

The colorimeter for androgenic sub- 
stances was calibrated against crystalline andro- 
sterone using modification the Zimmerman 
reaction. The amount color produced was in- 
creased heating the reagents more concen- 
trated form and then diluting volume. Between 
2.0 and 5.0 the color disk each Oesting 
was found equivalent 8.96 10.00 
crystalline androsterone. The androgen excretion 
for normal young women varied from mg. 
androsterone; that for patients with benign 
hirsutism and adrenogenital virilism was 
mg. and cases adrenocortical tumor the 
value was 325 mg. case the androgen 
excretion fell normal levels after removal the 
tumor, but began increase again before clinical 
evidence recurrence was detected.—J. 


Fetal death and organ changes 
induced synthetic estrogenic material 
(4, alpha beta diethylstilbene) (Frucht- 
tod und Organveriinderungen durch eine 
wirksame synthetische Substanz). 
Zentralbl. 63: 2657. 1939. 

test out the toxicity stilbestrol guinea 
pigs were injected daily with mg. stilbestrol 
for 10, days during the first period 
pregnancy. The fetal deaths, maceration tissues, 
and changes liver, adrenals, and ovaries are de- 
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tailed, and are more marked with the longer 
periods treatment. Abortions are not reported. 
—E. 


Effects oestrogen and androgen injections 


reproductive organs male rats and mice. 
Endocrinol. 261. 1939. 


Metaplasia was induced the epithelium 
various reproductive organs rats and mice 
the injection estrogens. mice the estrogen 
administration resulted also penis extrusion, 
dilatation bladder and thickening the sub- 
mucosa intraprostatic part the vasa def- 
ferentia. These pathological changes were greater 
castrated than unoperated animals. Adminis- 
tration testosterone was effective preventing 
metaplasia the anterior prostate glands.—G. 


pruritus vulvae with local applications estro- 
gen. New England 220: 661. 1939. 


cases leukoplaki vulvitis the application 
estradiol sesame oil incorporated lano- 
lin base the affected areas caused marked relief 
the symptoms. The usual dosage was 60,000 


new use for inunctions testo- 
sterone propionate (Eine neue Anwendungsart 
des einreibbaren Testosteronpropionates (Aner- 
Boehringer)). Zentralbl. 63: 2429. 
1939. 

Doses about are rubbed times daily 

for not over days prevent lactation 


women after delivery. Results were very satisfac- 
tory.—E. 


Effects continuous oral administra- 
tion aqueous diethylstilboestrol solutions 
rats. Endocrinol. 128. 1939. 


aqueous solution diethylstilbestrol was 
administered rats using replace their 
stilbestrol caused slight but definite inhibition 
body growth animals and reduction 
atrophy the gonads. Larger doses stilbestrol 
resulted enlargement the adrenals and pitui- 
tary glands, atrophy gonads, and extreme altera- 
tions body growth and lactation. Body growth 
young rats was only slightly retarded. Anterior 
pituitary extracts were not able restore lacta- 
tion normal rats receiving oral stilbestrol, 
but lactation returned normal when the stil- 
bestrol administration was discontinued. Rats 
oral stilbestrol administration reduced their fluid 
intake. This did not occur immature rats but 
was present hypophysectomized rats 
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Direct gynaecogenic and indirect 
estrogenic action testosterone propionate 
female rats. Endocrinol. 184. 1939. 


Stimulation mammary glands was found 
ovariectomized adult rats following the daily 
injection mg. testosterone propionate for 
weeks. The vaginal smears during this period 
were diestrus and there was mucification the 
vaginal epithelium. animals 
treated the same way there was development 
mammary tissue, the vaginal smears were estrus 
and the vaginal epithelium was stratified corni- 
fied. vaginal estrus was obtained when injec- 
tions were not commenced until weeks after 
removal the pituitary gland. normal immature 
rats, testosterone single dose injected 
daily, caused stimulation ovarian follicles. 
hypophysectomised immature rats testosterone 
propionate had effect the ovary and pro- 
duced typical vaginal mucification. Stratification 
the vaginal mucosa was produced testosterone 
propionate immature hypophysectomised rats 
which had received preliminary ovarian stimula- 
tion PMS extract. all immature rats treated 
with testosterone propionate vaginal opening 
occurred, and all injected animals there was 
stimulation nipples, preputial glands, pros- 
tate and uterus. Progesterone was without effect 
hypophysectomized mature immature rats. 
intact immature rats progesterone caused de- 
crease ovarian weight.—G. 


Effects synthetic estrogens and 
carcinogens when administered rats sub- 


cutaneous implantation crystals tablets. 
Endocrinol. 216. 1939. 


result the subcutaneous implantation 
crystals tablets number synthetic estro- 
gens and carcinogens into rats, was found that 
only those crystals possessing estrogenic activity 
had observable effect. the adult animal there 
was atrophy the gonads and reduction cessa- 
tion body growth. There was increase 
weight the adrenals and pituitary glands. 
immature animals the gonads remained in- 
fantile state, body growth was retarded only 
slightly first and later the animals grew more 
slowly. rats, after weeks’ treatment with 
estrogen crystals, extracts caused ovarian 
response similar that obtained from the normal 
immature rat. After tablet implantation 
weeks, produced effect the ovaries simi- 


lar that observed hypophysectomized rats.— 


MAN. Observations relating the swelling 
sexual skin Rhesus monkeys. Endocrinol. 
231. 1939. 
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The presence mucoprotein-like substance 
the viscous exudate from swollen sexual skin 
monkeys recorded. Examination this exudate 
the ultracentrifuge showed main sedimenta- 
tion boundaries. Two resembled normal proteins 
and the third which was abnormally sharp, with 
sedimentation constant 2.7-3.7 was 
believed represent the mucoprotein-like sub- 
stance. Exudate from chopped comb and 
chopped human umbilical cord also gave ab- 
normally sharp sedimentation boundary. The 
physical properties the mucoprotein-like sub- 
stance suggest that mucoprotein but the 
chemical evidence inconclusive. view the 
low concentration the substance the exudate 
thought unlikely that contributes apprecia- 
bly the swelling the sexual skin water. 
There some evidence that the high chloride con- 
centration which present the exudate may 


play part the mechanism sexual skin swell- 
ing.—G. 


vascular action estrogen observed the ear 
the rabbit. Pharmacol. Exper. Therap. 
68: 1940. 

Intramuscular injections estrone, estradiol, 
estradiol-dipropionate and amniotin ovariec- 
tomized rabbits produced dilatation the minute 
blood vessels the ear. The effect commences 
within few minutes and reaches maximum 
minutes. The ground color the ear changes 
from pale pink. Temperature changes the skin 
the ear, measured thermocouple-potentio- 


meter system, were induced these drugs.— 


Morphological changes female mice 
receiving large doses testosterone. Endo- 
crinol. 208. 1939. 


Adult mice showed decrease size 
ovaries, disappearance normal corpora lutea and 
marked follicle stimulation with development 
occasional follicular and corpus luteum cysts fol- 
lowing daily injections mg. testosterone 
propionate. The adrenal cortex became atrophic 
and the hypophysis decreased weight. the 
kidneys there was present hypertrophy proxi- 
mal and distal convoluted tubules and the parietal 
lamina capsules. There were 
changes liver and spleen. There was evidence 
toxic action resulting from such high doses 
testosterone 


testosterone propionate the inhibition 
lactation during the puerperium. Am. Obst. 
Gynec. 39: 109. 1940. 

Success was obtained the cases 
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times, the total varying from 125 mg. 
cases the total was only mg. Treatment began 
from the second the seventh day, usually the 
third day. There were afterpains alteration 
post-partum bleeding attributable this ther- 
apy.—E. 


Srroup, Recovery injected estrogenic 
substances from rabbit urine. Endocrinol. 
1939. 

The author describes technique for the extrac- 
tion synthetic estrogens from the urine. 
The results recovery synthetic estrogens from 
urine were compared with that estrone 
under the same conditions. non-ketonic phenolic 
metabolic product estrone which was probably 
estradiol, was found the urine rabbits re- 
ceiving large injections estrone.—G. 


The diagnostic significance the 
endometrial glands early pregnancy. Am. 
Obst. Gynec. 39: 10. 1940. 


From series some 1500 endometrial biopsies 
are reported because changes from the usual 
results progesterone the late 3rd and early 
4th weeks the normal menstrual cycle. The epi- 
thelial cells are larger all dimensions, bulging 
into the gland lumina, with well marked granula- 
tions save the free margin where there fine 
reticulum and distinct cell membrane. The nuclei 
are basal, and mitoses are seen. Ten were 
proved pregnant, and the other was probably 
pregnant. This may prove very early di- 
agnostic sign pregnancy, especially useful 
cases ectopic pregnancy, which there were 


Treatment metromenorrhagia with 
testosserone propionate. Am. Obst. 
Gynec. 39: 102. 1940. 

The rationale testosterone therapy for uterine 
bleeding that this hormone reduces contractility 
the myometrium, and lessens the blood flow 
and the uterus. The minimal doses lessen 
bleeding were mg. The total dose stop 
flows was 120 mg., with mg. com- 
monest. Two four doses were given 
day intervals. Subcutaneous injection was more 
effective, intramuscular secured more rapid initial 
action. Results are reported cases, ages 


puberty associated with ovarian chorionepithe- 
lioma (Pubertas praecox durch ein Chorionepi- 
theliom des Ovarium). Zentralbl. 63: 
1939. 

case precocious puberty 8-year old 
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girl was found depend chorionepithelioma 
ovary, result which the other ovary con- 
tained follicular cysts, and the uterus and tubes 
were enlarged adult size. The urine gave reac- 
tion rabbits simulating that from pregnant 
women.—E. 


The effect sex hormones, cortin 
and vasopressin water retention the repro- 
ductive organs the monkeys. Endocrinol. 
147. 1939. 

Daily increasing doses estrone (1007 4007) 
injected intramuscularly into normal pig-tailed 
monkey during the post ovulation stage the 
menstrual cycle led swelling the sexual skin 
due accumulation water. The absence 
sexual skin swelling during this phase the nor- 
mal cycle shows that the progesterone formed 
the corpus luteum not able retain the sex- 
ual skin water which accumulates result 
pre-ovulation estrogenic stimulation. Testosterone 
propionate and cortin were not able cause reten- 
tion sexual skin water which had been deposited 
result previous injections estrone. Vaso- 
pressin however did cause retention was in- 
jected short intervals. Progesterone and testo- 
sterone inhibited post estrogen bleeding mon- 
keys, cortin and vasopressin did not—G. 
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tial diagnosis forms basophilism 
syndrome), particularly the estimation 
urinary androgens. Quart. Med. 283. 1939. 
Four cases presenting the clinical syndrome 

basophilism were described. Two were proven 

have suprarenal tumors, had basophile ade- 
noma the pituitary without adrenal neoplasm 
hyperplasia; the 4th exploration revealed 
suprarenal tumor but the status other glands 
not known. Androgen determinations were made 
the urine all these patients both colori- 
metric assay and biological 
assays with the capon comb method. The urines 
the patients with suprarenal tumors showed 
high androgen values with both tests. This in- 
crease was found due largely transdehydroan- 
drosterone. the other cases, without supra- 
renal tumors, showed approximately normal 
levels androgen excretion; whereas the other, 
tested only biological method, showed levels 
below normal. After surgical removal the 

suprarenal tumor the 25-year old (patient 

the steroid assay the urine fell well below nor- 

mal but had returned normal levels months 

later. The authors felt that urinary assay 17- 

ketosteroids gives valuable assistance determin- 


ing the presence suprarenal cortical tumors 
basophilism.—J. 
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hormone anterior pituitary (Untersuchungen 
iiber das Laktationshormon des Hypophysen- 
vorderlappens). Endokrinologie 22: 19. 1939. 


Studies included the determination lacto- 
genic hormone human blood and urine dif- 
ferent days the menstrual cycle, and the treat- 
ment guinea pigs inunction intraperitoneal 
injection commercial product. was found 
that the amount lactogenic hormone the 
blood and urine shows two peaks, one the be- 
ginning menstruation and second the time 
ovulation. Menstrual blood was found con- 
tain large amounts hormone. Adm. the hor- 
mone pregnant guinea pigs caused abortion. 
The authors conclude that the lactogenic hormone 
the anterior pituitary acts not alone mam- 
mary tissue but also part the ovary and 
the 


anterior pituitary preparations and iodine 
nitrogen excretion, creatinuria 
metabolism. Biol. Chem. 129: 1939. 


The nitrogen and creatine output unoperated 
and thyroidectomized bitches and the 
were determined after giving iodine, thyrotropic 
hormone and growth hormone. Thyrotropic hor- 
mone caused marked increase the creatine 
output but had effect weight nitrogen 
output. Growth hormone caused increase 
the B.M.R. and body weight but decrease 
nitrogen, phosphate and creatine. Desiccated an- 
terior pituitary powder mouth was entirely 
without effect. solution had effect 
the excretion nitrogen creatine creatinine 
and the thyrotropic hormone, likewise, produced 


Concerning the symptoms 
hypophyseal dysfunction cases under- 
weight (Uber Symptome von Hypophysen- 
schwiche Fallen von Untergewicht). Acta 
med. Scandinav. 99: 287. 1939. 


Forty patients whose chief complaint was 
underweight with essential dietary basis were 
studied for symptoms hypophyseal dysfunction. 
More than half showed lowering blood sugar 
values during the sugar tolerance test, relative 
lymphocytosis and lowered blood chloride level. 
about the cases the sella turcica was under 
normal size and there was slight anemia and 
granulocytopenia. Menstrual difficulties, lack 
growth and low B.M.R. were found few 
cases. The severity the symptoms bears 
direct relationship the amount underweight 
and definite symptom complex was found 
most cases.—J. 
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Diabetes mellitus and the hypophysis- 
midbrain system (Diabetes mellitus und Hypo- 
physe-Zwischenhirnsystem). Endokrinologie 22: 
241. 1939. 

From studies which include clinical-pathological 
observations human cases the author led 
conclude that classical diabetes not 
ascribed primary changes the pituitary the 
mid-brain. the other hand certain his cases 
show that changes this region may influence 


diabetes and alter its clinical course atypical 


ysis the pathogenesis total alopecia (Le 
totale). Acta med. Scandinav. 100: 
485. 1939. 

The authors studied patients with total 
alopecia. They found marked disturbance 
nutrition, B.M.R. blood chemistry. The loss 
hair was complete over the entire body and 
found all ages and sexes. The affliction was 
hereditary and obeyed the Mendelian laws. The 
condition was due disturbance the endocrine 
glands, chiefly the hypophysis. Implants total 
hypophyseal glands from calves gave encourag- 
ing results injections extracts the gland. 


Cytological changes induced the hypophysis 
the prolonged administration pituitary 
extract. Am. Path. 15: 391. 1939. 


Cytological studies were made the anterior 
lobe the hypophyses from: (a) dogs injected for 
extended periods with sheep pituitary extract; 
(b) dogs injected with canine antihormones, and 
(c) ewes after prolonged injection 
extract. Marked changes were observed the 
hypophyses studied and the dogs there was 
evidence atrophy thyroid gland, the 
gonads and possibly the adrenals. interpre- 
tation, the authors assumed the following reac- 
tions occur sequence the experimental 
animals: Injection pituitary extract activates 
the endocrine glands related the anterior lobe, 
namely gonads, thyroid, and probably adrenals. 
The increased secretion these activated glands 
turn stimulates the anterior lobe which aug- 
ments with its own secretion the injected ex- 
tracts. The excess extract from foreign 
species results the production antihormones. 
The antihormones first neutralize the injected 
pituitary extract, and later the secretion the 
hypophysis the injected animal itself. There- 
after the end organs (gonads, thyroids, adrenals) 
ciency, even though the hypophysis continues 
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its activity. The atrophy these related glands 
turn brings about the anterior lobe certain 
changes which are characteristic gonadectomy 
and thyroidectomy.—W. 


effect pituitary thyrotropic extract sub- 
jects with low basal metabolic rates. Quart. 
Med. 195. 1939. 


Various types patients were given intra- 
muscularly 100 300 units 
thyrotropic principle per day for days. 
Observations pulse, temperature, size thy- 
roid gland, etc., were made, well urinary 
creatine studies and basal metabolic rates. 
normal subjects all gave prompt response thy- 
rotropic principle, generally within days, 
judged all the above methods study. Two 
normal subjects were given times larger doses 
with little any greater response. Three subjects 
with myxedema and cretin failed show any 
response whatever. Five subjects with low B.M.R. 
but with clinical evidence hypothyroidism 
responded did the normals the injections. 
Three subjects with low but with clini- 
cal evidence hypothyroidism failed respond 
even large doses the extract. The authors 
concluded that thyrotropic extracts may used 
investigate the function the thyroid gland 
man, and that its further use may help clarify 
that indefinite group patients with low B.M.R. 
but without other signs thyroid 


Simmonds’s disease due post- 
partum necrosis the anterior pituitary. Quart. 

Med. 277. 1939. 

Most cases are believed due late effects 
postpartum necrosis due hemorrhage col- 
lapse time delivery. Detailed analyses 
cases revealed which the clinical diagnosis 
was confirmed postmortem, indicated 
marked reduction size the anterior lobe, with 
predominance chromophobes, small thyroid 
with histological evidence reduced function. 
Suprarenal cortices showed markedly atrophy, dis- 
similar that seen disease. Ovarian 
atrophy and diminution estrogenic hormones 
was reflected involutional changes the geni- 
talia. Other endocrine glands showed change. 
The clinical picture varied greatly depending 
the degree pathological change the glands 
indicated, and perhaps the number and types 
residual cells the anterior pituitary. Blood 
loss puerperal sepsis early puerperium usually 
evoked clinical condition which obscured signs 
pituitary insufficiency. Suggestive evidence 
disease soon after delivery was indi- 
cated failure lactation and hypoglycemia. 
Little evidence was found support the view 
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that emaciation characteristic the syndrome; 
actually most the authenticated cases were 
either normal above normal weight, and 
reduced food intake felt explain emaciated 
cases. The B.M.R. was always low, and some 
degree hypochromic anemia was present. Many 
spurious cases have been reported recent litera- 
ture, and the general picture the syndrome thus 


Baatz, The effect prolan spontaneous 
tumor growth mice (Die Beeinflussung des 
Spontantumorwachstums der Maus durch Pro- 
lan). Ztschr. Geburtsh. 120: 70. 1939. 


Injections prolan oil every days over 
period days into mice with spon- 
taneous tumors resulted inhibition tumor 
growth, increased growth 1/3 the animals 
and effect 2/3 them. The effect could not 
correlated with the amount injected. The total 
dose varied from 100-200 The growth the 
tumors was measured for days before the injec- 
tions, days during and days after the injec- 
tions were ended.—M. 


gonadotrophic, and prolactin activities an- 
terior hypophyseal tissue. Endocrinol. 239. 
1939. 

Acetone desiccated anterior pituitary glands 
pig, man and sheep contain greater amounts 
thyrotropin, gonadotropin, and prolactin than 
those horse ox. The pituitaries all species 
animal showed substantial gonadotropic activity 
when assayed ability induce ovulation the 
estrus rabbit. When assayed capacity cause 
ovarian growth the immature rat, however, man 
horse and pituitaries were found possess only 
slight activity. The thyrotropic extracts were 
prepared the Van Dyke acid-buffer method and 
the Bates-Riddle alkaline—aqueous—alcohol 
method. Both were satisfactory. The Bates-Riddle 
method was also used for the preparation pro 
lactin. Van Dykes acid buffer method was used fot 
the preparation gonadotropic extracts.—G. 


Section the human hypophysial 
stalk: its relation diabetes insipidus and hypo- 
physial functions. J.A.M.A. 114: 312. 1940. 


Division the stalk without trauma adjacent 
structures resulted permanent polyuria and 
polydipsia which still persists after years. There 
resulted obvious disturbance known hypo- 
physial functions, reflected menstruation, 
pregnancy, lactation, weight changes and blood 
pressure. Sugar content urine has remained nor- 
mal. this case therefore division the stalk was 
solely responsible for the subsequent high level 
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water exchange, and believed the hypophysis 
itself not concerned.—H. 


Modification the effectiveness 
gonadotrophic extracts. Endocrinol. 307. 

review the work this subject and 
record tests carried out over several years the 

modification gonadotropic effectiveness.—G. 


Treatment schizophrenia with 
glandular extracts. Arch. Neurol. Psychiat. 
42: 644. 

The author has previously published consider- 
able evidence that the schizophrenic psychosis 
characterized depression the specific dy- 
namic reaction ingested protein. From this find- 
ing the deduction drawn that pituitary deficiency 
important etiological factor the psychosis. 
therapeutic test the hypothesis ex- 
tract, was administered pa- 
tients. who had been psychotic less than 
months showed complete remission and im- 
provement. the whose illness was longer 
duration the remissions were and improvements 
14. The material was given daily injections 
with repetition the course, necessary, after 


the human post-partum uterus posterior 
pituitary extracts. Am. Obst. Gynec. 39: 
1940. 

kymographic records with bag the hu- 
man uterus during the puerperium the authors 
studied the responses pituitrin, pitressin, and 
pitocin. Doses 0.3 cc. these provoked similar 
responses. spite wide variation assayed 
value, dilutions pitocin and pitressin produced 
similar effects, when dilutions were equivalent, 
but not when diluted parallel their oxytocic 
assays. Therefore the commercial assays not 
give measure the oxytocic activity pitressin. 
There was evidence tolerance nor inhibi- 
tion the human uterus, although series 
tests the later trials give decreased response. The 
authors suggest species difference explanatory 
for the effects noted. The report based data 


F., anp The antogonado- 
tropic quality the serum dogs treated with 
pituitary-like gonadotropic hormone (Proprieta 
antigonadotropa del siero cane trattato con 
gonadotropo simile ipofisario). Arch. fisiol. 39: 
372. 1939. 


Treatment with prolan produced antihormones 
the dog and the rabbit. The potency the 
serum could maintained for indefinite time 
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maintaining adequate treatment. Positive comple- 
ment deviation and precipitin tests were obtained 
the rabbit but not the dog. Quantitative rela- 
tionships between serological tests and antihor- 
mone potency did not exist. Simultaneous applica- 
tion prolan and antihormone serum left ovaries 


ovariectomy and splenectomy the anti- 
gonadotropic characteristics rabbit serum 
(Effetti dello smilzamento della ovarectomia 
sulle charatteristiche dei sieri antigonadotropi 
del coniglio). Arch. fisiol. 39: 396. 1939. 
Splenectomized rabbits did not develop anti- 

bodies against urinary gonadotropic hormone, and 

splenectomy after treatment caused disappearance 
the antibodies from the blood. The antihormonic 
effect, however, was not influenced removal 
the spleen. The identity antihormones and anti- 
bodies therefore denied. Ovariectomy did not 
prevent the formation antigonadotropic hor- 
mones.—A. 


between antihormonic serum and 
specificity (Osservazioni sui rapporti tra siero 
antihormone specificita zoologica). Arch. 
fisiol. 39: 407. 1939. 

Three times the minimal dose sufficient 
produce positive reaction the virgin rabbit was 
ineffective hour previously cc. blood had 
been injected taken from dog that had received 


treatment with urinary gonadotropic substance.— 


diabetes insipidus (Hypophysentransplanta- 
tion einem Fall mit Diabetes insipidus). 
Acta med. Scandinav. 101: 566. 1939. 


girl who developed diabetes insipidus 
was treated injection finely divided hypo- 
physeal gland into the gluteus. The polyuria de- 
creased from maximum ml. daily 800 
ml. and the sp. gr. increased from 1.001 1.020. 
The polydipsia ceased and the patient felt com- 
pletely 


Lewis, A., Turner. The mammo- 
genic hormones the anterior pituitary. The 
duct-growth factor. Univ. Missouri Col. Agr. 
Exp. Sta. Bull. 310. 1939. 


Whereas ovarian hormone action growth 
duct and systems indirect, the 
anterior pituitary secretes two mammogenic fac- 
tors which directly activate glandular growth. 
One factor stimulates the duct system, and one the 
lobule-alveolar system. The latter factor con- 
sidered the present report, its presence and 
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activity being based upon assay method using 
the male mouse. low level was found glands 
fetuses, growing males, and steers. was low 
beef and dairy pituitaries early and late preg- 
nancy, rising peak about the day. 
Dairy-cow glands exceeded considerably those 
beef cows mammogen assay. And even higher 
content was found growing heifers than preg- 
nant females, while lactating cows had more than 
dry cows. the oestrous cycle, appeared high- 
est the luteal phase. Male rabbits given estrone 
responded with increase mammogen 
double the content pregnant rabbits. With ex- 
cessive estrone dosage mammogen response was 
obtained. The duct-growth mammogen was readily 
separable from other known anterior pituitary fac- 
tors. Any estrogen present the pituitaries 
proved negligible causing mouse mammary 
proliferation. Concentration 1/400 the fresh 
condition was obtained. believed that separa- 
tion duct-growth and lobule-alveolar factor 
was attained. Pituitary extracts were shown de- 
velop complete mammary-duct systems male and 
female mice, spayed female rabbits and hypo- 
physectomized ground Sum- 
mary, abbreviated. 


Experimental adenoma the pituitary. Am. 
Cancer. 35: 422. 1939. 


Three adenomas the pituitary occurred 131 
mice chronically treated with estrone. 
pituitary adenomas were observed controls 
not receiving estrone. Two the mice with pitui- 
tary adenomas had subcutaneous implants 
1.2.3.6 dibenzanthracene addition the estrone 
treatment. The third case had other treatment. 
also had mammary carcinoma. Hyperplasia, 
hyperemia and necrosis occurred the pituitaries 
estrone-treated mice. The literature pituitary 
adenomas rodents briefly 
Abstract. 


Present status endocrine ther- 
apy for hypogalactia (Der gegenwiirtige Stand 
einer Hormonbehandlung der Hypogalaktie). 
Zentralbl. 63: 2539. 1939. 

After reviewing the physiology lactation and 
the disappointing results therapy with even 
recent prolactin preparations, the author refers 
his experience with inunction mixture con- 
taining 100 pigeon prolactin per gm. Ten 
times this concentration not obviously better. 
Secondary failure lactation said respond 
better than primary cases. Rectal administration 
300 daily has also been found helpful. The 
author emphasized the importance development 
the breasts during gestation. (No protocols.)— 
E.L.S. 


The hormonal diagnosis intra- 
uterine fetal death. The value quantitative 
serum prolan determinations diagnostic 
procedure. Pennsylvania 43: 669. 1940. 


intra-uterine fetal death, quantitative deter- 
minations the serum prolan show progressive 
fall the concentration this hormone. Although 
there also fall serum estrogen, this not 
technically easy determine, nor are the values 
significant, especially the first half gesta- 
tion. The serum prolan values may fall below the 
normal concentration for number days 
weeks before becomes sufficiently low for the 
Friedman pregnancy test become negative. 
Fourteen patients were studied whom death 
the fetus occurred but whom the Friedman test 
admission was positive. all but instances 
the serum prolan values were below normal, and 
cases they were less than 100 M.U. per 100 
c.c. Serum prolan values less than 100 M.U. per 
100 are indicative intra-uterine fetal death, 
despite the presence positive Friedman test. 
When the serum prolan falls M.U. lower, 
the Friedman test usually but not always nega- 
tive. Quantitative determinations the serum 
prolan the and 100 level yield informa- 
tion greater value than the Friedman test 
patients with suspected threatened death the 
fetus. The procedure simple and inexpensive. 
Complete quantitative estimations the serum 
gonadotropic hormone, especially when repeated 
intervals, frequently yield information prog- 
nostic value.—I. 


J.A.M.A. 114: 471. 1940. 


645 Friedman tests 2.63% were variance 
with the ultimate diagnosis. Inaccuracies occur 
urinary dosage not kept within the original 
Friedman limits cc. Larger dosages may 
increase positive responses, but diagnoses decrease 
accuracy. Similarly, positive response with 
smaller amounts test urine may indicate 
greater APL content than normally associated 
with pregnancy. So-called false positives can then 
eliminated injection small amounts 
urine. The Friedman test therefore quantitative. 
Excretion gonadotropic principle excessive 
amounts may elicit positive Friedman reaction 
the absence pregnancy. Such circumstance may 
arise pathologically through hydatidiform mole 
chorio-epithelioma, and may occur physiologically 
the menopause, menstrual disorders such 
primary ovarian failure, and treatment with an- 
terior pituitary preparations, and, finally, through 
errors technic. test giving negative results 
before the 7th week should repeated later. The 


fact emphasized that the test, biologically, 
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based the presence gonadotropic substance 
urine, and that, only with proper precautions, 


THE COUNCIL PHARMACY AND 
The present status therapy with 
chorionic gonadotropin. J.A.M.A. 114: 487. 
1940. 

This report embraces summary the clinical 
experiences with chorionic gonadotropin and 
evaluation results. satisfactory rationale 
exists for treatment uterine bleeding with this 
substance. Reports have been conflicting and the 
general concensus one skepticism its value. 
Moreover, the possibility ovarian damage, 
view its action the primate, not over- 
looked, although from available evidence such dam- 
age perhaps not permanent nature. Results 
treatment cryptorchidism have been more 
promising, although the possibility spontaneous 
descent must recognized. Analysis results has 
revealed that cures are means frequent 
reported earlier literature, that most cases which 
have responded would show descent spontane- 
ously puberty. However, cases not responding 
require surgery, and surgery early age de- 
sirable. has also been claimed that endocrine 
therapy aids surgical treatment undescended 
testicles, both pre- and postoperatively. view 
these observations therefore, therapy may 
value cryptorchidism, its limitations recog- 
nized. final concensus may established yet 
with respect its use hypogonadism. Its use 
stimulation spermatogenesis has been disap- 
pointing. Its use variety conditions such 
enuresis, migraine, peripheral vascular disease has 
failed produce results which support therapeu- 
tic claims. summary, its use for cryptorchidism 
appears the only one with substantial 


tion follicle stimulating fraction from pitui- 
tary gonadotrophin. Endocrinol. 117. 1939. 


The authors were unable separate pure fol- 
licle stimulating fraction from horse pituitary ex- 
tracts the methods Evans al., and Fevold. 
Modifications these methods resulted rela- 
tively pure fraction being obtained. suggested 
that certain inert materials present crude ex- 
tracts seriously interfere with the separation 
and FSH since removal these inert materials 


from the crude extracts improved the 


luteinising activity the serum rabbits in- 
jected with extract pituitary glands. 
Endocrinol. 1939. 


There selective inhibition immature rats 
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the luteinising activity gonadotropic extract 
gelding pituitary gland the serum rabbits 
injected daily with gonadotropic extract 
pituitary gland. The amount anti-luteinising 
activity present the serum increases about 
weeks after the commencement immunisation, 
constant during the next two weeks, then falls 


gonadotrophic and antithyrotrophic activity 
antisera extracts the anterior pituitary 
gland. Endocrinol. 1939. 


The gonadotropic activity and pig pitui- 
tary gland was augmented the serum dog 
injected daily for many weeks with extract 
pituitary gland. The serum had effect the 
thyrotropic activity the extract used for im- 
munisation. The effect extract pig pitui- 
tary gland immature mouse ovaries was aug- 
mented the serum goat injected with this 
extract.—G. 


ism with reference adrenocortical function. 
Am. Sc. 199: 67. 1940. 


who had suffered most her life from 
traumatic epilepsy was subjected therapeutic 
cauterization her hypophysis, The procedure 
was followed temporary disturbance water 
and salt metabolism and temperature regulation. 
Later loss weight, decrease B.M.R., hypo- 
tension (70 mm. Hg.) disappearance pubic and 
axillary hair, amenorrhea and regression the 
genitalia occurred. second patient had the signs 
generalized infantilism. cystic adenoma the 
pituitary was found and removed. Five other cases 
are described which the diagnosis hypo- 
pituitarism was convincingly made clinical 
grounds—especially depression the sex sphere. 
Six the patients, when studied under standard 
conditions salt depletion, showed increased con- 
centrations chloride the urine similar that 
characteristic adrenocortical insufficiency. Four 
the patients developed symptoms suggesting 
Addisonian crisis. These symptoms were promptly 
relieved the intravenous administration 
sodium chloride, glucose and adrenal cortex ex- 
tract. patients symptoms failed occur and 
chloride excretion was favorably modified after 
administration sodium chloride and adrenal 
cortex extract. One patient experienced striking 
clinical improvement during the administration 
sodium chloride and adrenal cortex extract. These 
observations are interpreted confirmatory evi- 
dence the occurrence chronic adrenocortical 
insufficiency clinical hypopituitarism, presuma- 
bly secondary withdrawal the adrenotropic 
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trophic sera. Endocrinol. 156. 1939. 


Precipitins were demonstrated antisera ac- 
tive gonadotropic extracts PU. The presence 
precipitin was independent the hormone activ- 
ity the extract. constant relationship was 
found between precipitin content and antigonado- 
tropic power. Extracts were found con- 
tain multiple antigens.—G. 


tracts and anaphylaxis vitro. Endocrinol. 
356. 1939. 


Confirmation the presence antibodies 
precipitation tests anti-gonadotropic serum has 
been obtained anaphylactic sensitisation. The 
isolated uteri guinea pigs react specifically 
contact with urinary extracts irrespective their 
hormone contents. Sensitivity human serum 
also induced but anaphylactic reaction urinary 
extract present even after specific desensitisation 
serum. active sensitisation urinary ex- 
tracts, higher degree sensitivity species 
(serum) antigen induced than passive sensi- 
tisation. This can explained the occurrence 
serum proteins the urinary extracts. The 
demonstrable antibodies evoked urinary gonad- 
otropin are not hormone specific.—G. 


Anterior pituitary fractions and 
carbohydrate metabolism. The preparation 
and properties diabetogenic extracts. 
Endocrinol. 1939. 


Globulin, pseudoglobulin, euglobulin and al- 
bumen fractions were prepared from anterior 
pituitary fractionation with ammonium sul- 
phate Only the globulin and pseudoglob- 
ulin fractions were found diabetogenic daily 
injection into normal dogs. The diabetogenic 
fractions possessed thyrotropic, gonadotropic, and 
glycotropic activities but preparations with these 
properties were not necessarily diabetogenic. The 
diabetogenic extracts were found possess greater 
growth-promoting activities than non-diabeto- 
genic fractions. The diabetogenic fractions gave 
positive Biuret, Xanthoproteic, Millon, and Hop- 
reactions. The albumen fraction gave 
positive Molisch reaction. All fractions showed 
the presence sulphur. The presence phos- 
phorus was doubtful. Nitrogen (Kjeldahl method) 
varied from 16% the fractions. Dogs 
made temporarily diabetic treatment with an- 
terior lobe extracts were found have less muscle 
glycogen, about the same amount liver glycogen 
and more liver fat than normal dogs under the 
same conditions.—G. 
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Arch. Path. 28: 298. 1939. 


Twenty-six rabbits divided into groups. Seven 
rabbits were subjected severe and prolonged 
hypoglycemia action, allowed live 130 days; 
Thirteen animals were given repeated hypo- 
glycemic reactions weekly intervals over 
period months, the total number shocks vary- 
ing from 19. They were allowed live 
100 days; Six rabbits were used controls. Hypo- 
glycemia was produced intravenous injection 
307 insulin animals starved for hours. 
The histologic studies the nervous system indi- 
cated widespread severe damage the brain. 
Nerve cell damage however, was not striking 
the multiple cerebral hemorrhages, the demyelin- 
ation, encephalomalacia and the glial reactions. 
correlation could found between total dose 
insulin administered and severity damage 
the brain. was suggested that the cerebral dam- 
age hypoglycemia might due qualitative 
circulatory disturbance, inasmuch the blood 
reaching the brain deficient proper nutritive 
materials.—L. 


Bauman, Clinical experience with globin in- 
sulin. Am. Sc. 198: 475. 1939. 


The utility globin insulin and zinc 
pound was tested diabetic patients. The 
product has the advantage reaching its thera- 
peutic efficiency promptly and persisting about 
twice long that plain insulin. The clinical 


ficiency diabetes mellitus. Arch. Int. Med. 
65: 90. 1940. 

The occurrence increased amounts carotene 
the blood patients with diabetes mellitus has 
long been recognized both the clinical observa- 
tion xanthosis and the results laboratory 
tests. group patients with juvenile diabetes 
mellitus were studied, and all were found have 
poor light adaptation the Frober-Faybor bio- 
photometer. Three the group were subjectively 
aware night blindness, and showed cutaneous 
changes compatible with vitamin deficiency. 
The daily administration 60,000 units 
vitamin the form crystalline carotene dis- 
affect the light adaptation the patients with dia- 
betes mellitus. The daily administration 60,000 
U.S.P. units vitamin patients with diabetes 
mellitus, the form concentrated fish liver oils, 
caused their light adaptation return normal 
nearly normal periods ranging from 
days. The cause poor light adaptation pa- 
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tients with juvenile diabetes mellitus appears 


inability convert carotene vitamin A.— 


Islet cell tumors the pancreas. 
Am. Sc. 198: 445. 1939. 


The authors add surgically-treated cases the 
approximately 100 cases authentic islet-cell 
tumors reported the literature. was found 
that either cells may predominate. The in- 
sulin content the removed tissue ranged from 
surgical excision the islet excess resulted ap- 
parent cure. addition the well-known hypo- 
glycemia crises, marked chronic changes the 
nervous system were noted. These were variously 
manifested emotional instability, mental de- 
terioration, coarsening the character and vul- 
garity speech and deportment. Attempts 
control the hypoglycemia increased food intake 
resulted some instances obesity. Early diag- 


nosis and surgical treatment such cases recom- 
mended.—R. 


Immunity Diabetes. III. Rela- 
tion tissue glycogen and blood chemistry 
bacterial dissemination, antibody formation and 
survival after infection diabetes. Clin. 
Investigation 19: 239. 1940. 


normal rabbits and depancreatized cats sur- 
vival after intravenous inoculation with bacteria 
increased carbohydrate feedings which raise 
liver glycogen. lowered nutritional state, ac- 
companied lowered liver glycogen occurs 
depancreatized cats which injection 
typhosus vaccine has produced low agglutinative 
titre. Alterations blood these animals, simu- 
lating human diabetes, does not alter survival time. 
Dissemination bacteria from skin focus such 
cats seems correlated with alterations skin 
glycogen, increased acidosis (ketosis), and 
more marked the diabetic cats than control 
animals, but cannot correlated with alterations 
blood sugar, cholesterol proteins with liver 
glycogen.—E. 


P., anp B.C. Diabetes. Dia- 
betes mortality Pennsylvania. Pennsylvania 
43: 481. 1940. 

The diabetes mortality rate the United States 
exceeded that the Maltese Islands, but 
greater than that any other the countries 
for which statistics are available. Diabetes mortal- 
ity rates Pennsylvania have increased 297% 
from 1906 1937. Mortality rates from diabetes 
among white persons over age show tremen- 
dous increase. The most marked increase 
found persons almost entirely the age groups 
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over 45, predominantly the age group over 65. 
Definite indications are found that improvement 
the treatment diabetes lowering the death 
rates ages under 40. Future death certificates 
should clearly specify whether death from 
diabetes mellitus its complications, with dia- 
betes. For example, diabetic dying diabetic 
coma death from diabetes. Diabetes “the 
principal cause When diabetic dies 
another condition, for instance, death from 
pneumonia, the person dies with his diabetes. 
Diabetes should then listed the death certifi- 
cate under “contributory” causes. state-wide 
educational program for the physician and care- 
fully written information for the laity the pre- 
vention, diagnosis, and treatment diabetes 


shock therapy psychosis. Nerv. 
Ment. Dis. 91: 1940. 


delirium following prolonged abuse alcohol. 
She was violent and destructive, incontinent and 
incoherent. Following course insulin injec- 
tions, characterized deep shocks she 
recovered without residual manifestations except 
circumscribed amnesia.—R. 


PARATHYROIDS 


chronic hypoparathyroidism. Quart. Med. 
209. 1939. 

The authors reviewed the literature the 
effect variations the amount ingested phos- 
phorus chronic hypoparathyroidism. They pre- 
sented great detail study cases parathy- 
roid insufficiency. Balance studies were made with 
variations the amounts ingested calcium and 
phosphorus. The conclusion was reached that 
the therapy hypoparathyroidism limitation 
the phosphorus intake exceedingly important 
helpful measure. their cases, low calcium, 
low phosphorus diets with added calcium the 
form lactate was adequate therapy keep the 
patients clinically comfortable and positive 
balance far these mineral elements were 
concerned.—J. 


parathyroidism children: report two cases. 
Am. Dis. Child. 58: 540. 1939. 


Hyperparathyroidism seen girl, years old 
onset symptoms, exemplified the character- 
istic changes seen older children and adults. 
Removal parathyroid adenoma relieved the 
condition, with recurrence during the subse- 
quent years. the youngest patient thus far 
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reported symptoms appeared months and 
progressed for years. Skeletal deformation and 
muscular weakness were most severe. Blindness, 
attributed increased intracranial pressure sec- 
ondary distortion and fracture soft skull, 
developed during the 2nd year. Because hyper- 
calcemia and hypophosphatemia, together with 
initial normal renal function, this was believed 
case primary hyperparathyroidism, despite 
skeletal changes somewhat resembling those 
renal rickets. calcification well decalcifica- 
tion, indicated persistent loss density 
the endochondral zones, may feature pri- 
mary hyperparathyroidism during active body 
growth. The serum phosphorus value returned 
normal during the observation 
period, with persistent hypercalcemia and increas- 
ing decalcification. Roentgen irradiation the 
neck was followed recalcification bone and 


Lancet 240. 1939. 


Two cases parathyroid chief cell adenomata 
associated with widespread deposition are 
described women aged and respec- 
tively. The prominent symptoms both instances 
were repeated nausea, vomiting, anorexia, loss 
weight, obstinate constipation, and terminally 
increasing drowsiness. Physically severe dehydra- 
tion, irregular pyrexia, tachycardia, cardiac 
enlargement, and low blood pressure were present. 
Laboratory findings showed slight hypochromic 
anemia, evidence renal damage, but signifi- 
cant change alkali reserve. The terminal course 
was the same, rapidly increasing stupor, and pro- 
gressively falling blood pressure. Pathologically, 
chief cell adenoma, glomerular necrosis with 
minimal deposition Ca, destruction cardiac 
muscle fibers with deposition was found. 
Further there occurred deposition the 
stomach, lungs, heart, spleen, and liver. Arterial 
lesions were present the kidney, femoral and 
other large arteries. The author contends that the 
most suitable form treatment the early recog- 
nition the disease, fluid electrolyte replacement, 
and the early removal the tumor.—L. 


A., AND Swanson. Hypopara- 
thyroidism, use and action dihydrotachy- 
sterol (A.T. 10). Soc. 29: 1939. 


Five additional cases hypoparathyroidism 
which dihydrotachysterol has been successfully 
employed are reported. The drug has cumulative 
action and larger doses are required raise serum 
than maintain it. Acute toxic manifestations 
are similar those parathyroid hormone and 
chronic overdosage produces metastatic calcifica- 
tion. The drug acts increasing urinary excre- 
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tion and increasing the absorption from the 
enteric tract. low and diet supplemented 
salts other than the phosphotes orally in- 
crease effectiveness the drug and reduce the 
required dose. Serum should measured fre- 
quently during initial treatment and sufficiently 
often thereafter certain that hypercalcemia 
does not occur. The treatment mild cases will 
require only the addition salts general 
diet, whereas moderate cases require low and 
diet supplemented salts and severe cases 
require the addition dihydrotachysterol. Para- 
thyroid hormone and intravenous therapy are 
indicated severe tetany. Dihydrotachysterol 
valuable the treatment chronic hypopara- 
thyroidism but should regarded therapeu- 
tic adjunct, not the sole 
Abst. 


Parathyroidism; effect irradiation neck 
repair bone lesions. Am. Roentgenol. 41: 
970. 1939. 


The literature regarding the effects irradia- 
tion the parathyroids reviewed. typical ex- 
ample parathyroid dysfunction but without 
demonstrable parathyroid tumor associated with 
advanced osteitis fibrosa generalisata reported. 
The value irradiation the neck the repair 
bone lesions and the improvement blood 
chemistry and clinical symptoms this patient are 
emphasized. selective therapeutic test irradia- 
tion suggested whenever possible aid 
localizing lesion the parathyroids before opera- 
tion. The relative value surgery irradiation 
regarding permanency results remains de- 
termined. The patient returns the hospital 
because renal calculus became lodged the 
ureter producing pyelonephritis. She died 
uremic coma. autopsy extensive hepatic and 
renal damage was disclosed, but parathyroid 
tumor could found.—Authors’ Abst. (abbrevi- 
ated). 
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Davis, L., AND Results experimental 
removal pineal gland young mammals. 
Arch. Neurol. Psychiat. 43: 23. 1940. 


The old problem the effects pinealectomy 
was restudied young rats, cats and dogs. Eleven 
litters rats which individuals survived the 
complete operation autopsy were used; also 
cats comprising litters and litters dogs 
individuals each. Litter-mate controls were used 
throughout. The animals were allowed reach 
maturity and frequent observations were made 
somatic and sexual growth and behavior. 
behavior changes were noted the pinealectomized 
rats. Sexual maturity was attained the same 
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age both control and lesion animals. There was 
some indication increased somatic development 
the males puberty. There were differences 
somatic sexual maturation the female con- 
trol and the lesion cats. Both experienced normal 
estrus, and both had normal pregnancies; but their 
offspring, sired pinealectomized males, were 
weak, and kittens only lived more than 
hours. The pinealectomized mothers showed lack 
maternal instinct and lactated inadequately. The 
pinealectomized males matured sexually 
months earlier than their controls and showed 
precocious somatic development, still being larger 
than their controls the time full maturity 
the normal cats. The lesion males were less playful, 
more aggressiveand more belligerent than theircon- 
trols. Second generation cats, either midterm 
term fetuses cats several weeks age, did not 
show any gross variations from the normal animal 
the same age. Serial sections the cat brains did 
not show degeneration anterior the habenular 
nuclei. significant difference was noted be- 
tween the mature control and the lesion animals 
the histologic picture the thyroid, adrenals 
and ovaries. The testes and the hypophyses the 
pinealectomized males were larger than those 
the control males, and the histologic appearance 
these organs reflected the gross state. One pinealec- 
tomized male dog outstripped his control both 
sexual development and body size before 
months age. final conclusions have yet been 
drawn; but the work being continued. The re- 
sults date indicate that the pineal has glandu- 
lar function; that probably influential early 
life; and some undetermined way has regula- 


tory relation with sexual and somatic development. 
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Am. Obst. Gynec. 39: 99. 1940. 


thyroid, grains daily, was used 
the last more months 116 pregnancies, 
without food limitations, and the 116 normal 
babies had average birth weight 6.8 
The mothers had signs hyperthyroidism, pre- 
eclampsia, eclampsia, and there was average 
maternal weight gain 18.2 


lipoids and proteins hyperthyroidism. 
Clin. Investigation 19: 43. 1940. 

Continuing earlier work hypothyroidism the 
authors report that cholesterol, lipoids, fatty acids 
are low hyperthyroidism, but that there are too 
many cases where the normal range and the low 
values overlap make these determinations 
diagnostic value individual cases. The choles- 
terol values tend rise after use iodine 
thyroidectomy. Cholesterol was useful any 
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other determination lipoids. Protein changes 
were slight. There was direct correlation be- 
tween basal rates and cholesterol levels.—E. 


actions following major operations. Pennsylvania 
43: 642. 1940. 

deals with unrecognized hyperthyroidism which 
develops following operation for unrelated condi- 
tions. severe major operation such hysterec- 
tomy, gastric resection, cholecystectomy, etc., 
might precipitate thyroid crisis thyrotoxic 
individual, and number such instances are 
reported. the literature cases are reported 
which tonsillectomy, extraction teeth, cystos- 
copy, and the injection varicose veins have been 
the precipitating causes. The authors believe that 
many these crises must have occurred indi- 
viduals while suffering from moderate symptoms 
overlook the thyrotoxic state patient referred 
them for some unrelated condition. The hyper- 
thyroidism may present mild degree and yet 
the surgical procedure may precipitate hyper- 
thyroidism which has not been recognized and 
which rapidly develops into crisis and even death. 
toxic goiter recognized, operation should 
done prior the thyroidectomy except those 
great emergency.—I. 


Savy, P., Jeune. Cardiovas- 
cular disturbances and myxedema (Troubles 
cardio-vasculaires myxoedeme). Ann. méd. 
45: 216. 1939. 

Two types cardiovascular disturbances are 
observed myxedema. the first group the 
myxedematous conditions are directly responsible 
for the vascular changes and the latter disappear 
when the myxedema subsides with endocrine 
medication. Such disturbances are diminution 
the voltage the E.K.G. tracing, more less 
developed hypertrophy the heart, some hyper- 
tensive symptoms, and, more seldom, angina type 
symptoms. All these symptoms are benign char- 
acter and easily cured, they are not too long 
standing. The second group comprises cases 
long standing. They usually are aggravated 
thyroid medication. The prognosis unfavor- 
able; their relation the myxedema uncer- 
tain, least indirect. This kind includes cases 
coronary disease with without angina 
symptoms, with without infarcts, persistent 
hypertension high degree and certain types 
cardiac 


phenomena the Basedow complex. Acta med. 
Scandinay. 98: 561. 1939. 

clinical condition belonging the Basedow 
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complex can produced feeding thyroxin 
thyroid tissue. The histological picture found 
the thyroid the Basedow complex shows ac- 
cumulations lymphoid cells but thyrotropic 
hormone causes hyperplaxia only without in- 
creases lymphoid tissue. Thyrotropic hormone 
increased the blood patients with hypo- 
thyroid states and decreased cases hyper- 
thyroidism. Exophthalmos can produced 
injections thyrotropic hormone but not 
thyroxin. Severe cases show marked mental in- 
stability. The author believes that the disease 
complex involving the thyroid, hypophysis and 


purative thyroiditis during childhood. Am. 
Dis. Child. 58: 837. 1939. 


case reported old boy who 
showed —16% and iodine content 
suppurative thyroiditis. Treatment grain 
desiccated thyroid substance once day and 
mg. iodine once week for years resulted 
increase the blood iodine (which 
slightly above normal Matthews’ new 
method), acceleration bone development and 
and growth, and improvement general symp- 
tomatology.—M. 


the thyroid gland case 
associated with multiple anomalies develop- 
ment, with studies basal metabolism, serum 
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cholesterol and creatine excretion after thy- 
roidectomy. Am. Dis. Child. 56: 616. 1938. 


case carcinoma the thyroid gland 
old girl, with successful removal, re- 
ported. Twenty other cases under years age 
are analyzed type and method treatment. 
Carcinoma the thyroid children usually 
lower grade malignancy than adults and 
offers better prognosis. Laboratory studies re- 
vealed that operation was followed drop 
rise blood cholesterol and drop 
urinary creatine. Treatment desiccated thyroid 
substances was followed rise drop 


New creatinine standard for basal metabolism 
and its clinical application. Am. Dis. Child. 
58: 506. 1939. 


The authors studied creatinine excretion and 
basal energy metabolism children both sexes 
between and years age. creatinine stand- 
ard for metabolism was formulated. They con- 
sidered that the correlation between total basal 
caloric output and creatinine excretion ac- 
curate that between caloric output and weight 
normal children and perhaps more accurate 
those who are abnormal. Thyroid therapy showed 
that creatinine excretion independent the 
rate metabolism; all cases but thyroid 
substance caused definite elevation total caloric 


output but did not influence creatinine excretion. 
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